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6-PHENYLDIHYDROPYRROLOPYRIMIDINEDIONE DERIVATIVES 



The present invention relates to antagonists of A2 adenosine receptors and in 
particular to antagonists of the A2b adenosine receptor subtype. Such antagonists are 
5 useful in preventing mast cell degranulation and are therefore useful in the treatment, 
prevention or suppression of disease states induced by activation of the A2b receptor 
and mast cell activation. These disease states include but are not limited to asthma, 
myocardial reperfusion injury, allergic reactions including but not limited to rhinitis, 
poison ivy induced responses, urticaria, scleroderm arthritis, other autoimmune diseases 

10 and inflammatory bowel diseases. 

Adenosine regulates several physiological functions through specific cell 
membrane receptors. Four distinct adenosine receptors have been identified and 
classified as Al, A2a, A2b and A3, which are members of the G-protein coupled 
receptor family. The A2b adenosine receptor subtype (see review Feoktistov, L, 

15 Biaggioni, L Pharmacol Rev. 1997, 49, 381-402) has been identified in a variety of 
human and murine tissues and appears to be involved in the control of vascular tone, 
regulation of vascular smooth muscle growth, regulation of the hepatic glucose 
production, modulation of intestinal tone as well as intestinal secretion and can also 
modulate mast cell degranulation mediating the response of human mast cells to 

20 adenosine. Adenosine A2a receptors modulate the release of GAB A in the striatum, 
which possibly regulates the activity of medium spiny neurons. Thus, A2a receptor 
antagonists may be a useful treatment for Parkinson's disease not only as monotherapy 
but also in combination with L-DOP A and dopamine agonist drugs. 

It has now, surprisingly, been found that certain 6-(substituted)phenyH,5- 

25 dihydropyrrolo[3,2-^ derivatives are potent and selective 

inhibitors of A2 adenosine receptors and in particular the A2b receptor subtype, and 
have efficacy in treating or preventing asthma, bronchoconstriction, allergic 
potentiation, inflammation or reperfusion injury, myocardial ischemia, inflammation, 
diarrheal diseases, brain arteriole diameter constriction, Parkinson's disease, insulin or 
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non insulin dependent diabetes mellitus, and/or release of allergic mediators. 
EP 0 480 659 relates to compounds of general formula 



10 



15 



wherein each of Z\ Z 2 and Z 3 , independently represents: a nitrogen atom, a 
group represented by general formula: =CQCy or a group represented by general 
formula; =C(X 3 >. When Z 2 and Z 3 represent a group of general formula: =CQCy or a 
group of general formula: =C(X 3 >, X 2 and X 3 may be combined together to form a 
group represented by general formula; 

I I! I II 
— N-C-N-C— 

and Y does not represent hydrogen; which possess angiotensin-H receptor antagonizing 
activity for the prevention or treatment of hyperuricemia. 

The present invention provides a 6-phenylpyrroiopyrimidinedione derivative of 
the formula (I), or a pharmaceutical^ acceptable salt thereof, 




Lt— R 6 (D 



wherein: 

20 - R 1 and R 2 are the same or different and each represents hydrogen, a 

group of formula -{CH^-R 7 , or an alkyl group which is unsubstituted or substituted by 
one or more, for example 1 or 2, substituents selected from hydroxy, alkoxy, alkylthio, 

2 
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amino, mono- or di-alkylamino, hydroxycarbonyl, alkoxycarbonyl, acylamino, 
carbamoyl, aDcylcarbamoyl, dihydroxyphosphoryloxy and dialkoxyphosphoryloxy 
groups, 

wherein n is an integer of from 0 to 4 and R 7 represents a cycloaDcyl group, a 

5 phenyl group or a cyclic group which is a 3- to 7-membered, aromatic or non-aromatic 
ring, which contains from 1 to 4 heteroatoms selected from N, 0 and S and which is 
optionally fused to an aromatic or heteroaromatic ring, the phenyl group being 
unsubstituted or substituted by one or more, for example 1, 2, 3 or 4, substituents 
selected from halogen, alky I, aryl, heteroaryl, heterocyclyl, hydroxy, alkylenedioxy, 

10 alkoxy, aDcylthio, amino, mono- or di-alkylamino, nitro, cyano, hydroxycarbonyl, 
alkoxycarbonyl, acylamino, carbamoyl, aDcylcarbamoyl, dihydrophosphoryloxy, 
dialkoxyphosphoryloxy and haloaDcyl groups and the cyclic group being unsubstituted 
or substituted by one or more, for example 1, 2, 3 or 4, substituents selected from 
halogen, hydroxy, alkoxy, phenyl, alkoxycarbonyl, amino, mono-alkylamino, di- 

15 alkylamino, hydroxycarbonyl, and alkyl groups, the alkyl substituents being 

unsubstituted or substituted by one or more, for example 1 or 2, further substituents 
selected from halogen, hydroxy, alkoxy, aDcylthio, acylamino, carbamoyl, 
aDcylcarbamoyl, dihydroxyphosphoryloxy, dialkoxyphosphoryloxy, hydroxyaDcoxy, 
phenyl, alkoxycarbonyl, amino, mono- and di-alkylamino and hydroxycarbonyl groups; 

20 - R 3 represents hydrogen, halogen, or a nitro, aOcoxycarbonyl or aDcyl 

group, the aDcyl group being unsubstituted or substituted by one or more, for example 1 
or 2, substituents selected from hydroxy, halogen, alkoxy, aDcylthio, amino, mono- or 
di-aflcylamino, hydroxycarbonyl, alkoxycarbonyl, acylamino, carbamoyl and 

aDcylcarbamoyl groups; 
25 . R 4 and R 5 are the same or different and each represents hydrogen, 

halogen, aDcyl, hydroxy, alkoxy, aDcylthio, diaDcylaminoaDcoxy, amino, mono- or 
tfaDcylainino, nitro, cyano or haloaDcyl, or R 4 and R*, together with the atoms to which 
they are attached, form a 5 to 7 membered ring containing from 0 to 4 heteroatoms 
selected from N, O and S; 
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L, is a direct bond or is -0-, -S-, -N(Zh -SCCR^V, -0(Ciy m -, - 
(XCR'R 9 )^ -CH=CH-, -(CH^-, -{CR^V, -(CH^O, -(CR^O-, KCR^\N(Z>, 
-0(01^0, -CXCR^^O, or -NfZXCR^V wherein m is an integer of from 1 to 6, 
preferably an integer of from 1 to 4, and either Z, R 8 and R* are the same or different and 

5 each represent a group selected from hydrogen, Q-Q alkyl, cycloalkyl, cycloaDcyl-C r 
C 6 alkyl, heterocyclyl, heterocyclyl-C r C 6 alkyl aryl, aryl-Q-Q alkyl, heteroaiyi, 
heteroaryl-Q-Q alkyl, hydroxy, Q-Qalkoxy, halogen, cyano, Q<: 6 alkoxy<*rbonyl, 
carbamoyl and haloalkyl, the alkyl, cycloalkyl, heterocyclyl, aryl and heteroaiyi 
moieties being unsubstituted or substituted with one to four substituents independently 

10 selected from R 1 , or Z is as defined above and R* and R 9 , together with the atom to 
which they are attached, form a 4 to 8 membered ring; and 

R 6 represents ^(O)NR 10 R n , -S(0)^R ia R u , -ON==CR l2 R 13 , or a 
heterocyclyl, aryl or heteroaryl group, die heterocyclyl, aryl and heteroaryl groups being 
unsubstituted or substituted with substituents R 14 to R 17 , wherein: 

15 R 10 and R n are either 

(a) the same or different, each independently representing hydrogen, an alkyl 
group, a cycloalkyl group or a phenyl group, wherein (0 the alkyl group is unsubstituted 
or substituted by one or more, for example 1 or 2, substituents selected from hydroxy, 
halogen, alkoxy, alkylthio, amino and mono- and di-alkylamino groups, (ii) the 

20 cycloalkyl group is optionally fused to an aromatic ring and (iii) the cycloalkyl group 
and the phenyl group are unsubstituted or substituted by one or more, for example 1, 2, 
3 or 4, substituents selected from (1) groups of formula -{CH^ R 7 , -O^CH^ R 7 , -S- 
(CHaX R\ -COR and -CONHR, wherein R is alkyl or -{CH^JR. 7 and n and R 7 are as 
defined above, (2) groups of formula -(CH^-SCO^NRR" wherein n is as defined above 

25 and R and R" are the same or different and are each selected from hydrogen and alkyl or 
form, together with the nitrogen atom to which they are attached, a 4- to 7- membered 
heterocyclic ring containing 1, 2 or 3 beteroatoms selected from N, 0, and S, (3) groups 
of formula -(CH^-CO^ 1 wherein n is as defined above and R m is hydrogen or alkyl, 
(4) groups of formula -N* R' m 3 wherein each R ,m is the same or different and is an alkyl 



4 



WO 03/000694 PCT7EP02/06727 



group, and (5) halogen atoms and alkyL, hydroxy, alkyienedioxy, alkoxy, alkyithio, 
amino, mono- and di-alkylamino, nitro, cyano, hydroxycarbonyl, alkoxycarbonyl, 
acylamino, carbamoyl dihydroxyphosphoryloxy, dialkoxyphosphoryloxy or haloalkyl 
groups, the alkyl substituents being unsubstituted or substituted by one or more, for 
5 example 1 or 2, further substituents selected from cyano, nitro, amino, hydroxy and 
halogen, 

(b) together with the atom to which they are attached, a 3- to 7-membered 
ring comprising up to 4 heteroatoms selected from N, 0 and S, which ring is (i) 
optionally fused to an aromatic ring or to a heteroaromatic ring which is in turn 

10 optionally fused to an aromatic ring and is (ii) unsubstituted or substituted by one or 
more, for example 1, 2, 3 or 4, substituents independently selected from halogen atoms, 
groups of formula -X-R 7 and-CO.-X-R 7 wherein X is a direct bond, a C r C 4 aflcylene 
group or a carbonyl group, for example a direct bond or a C,-C 4 aflcylene group, and R 7 
is as defined above, and hydroxy, cyano, nitro, oxoalkyl, carbamoyl, hydroxycarbonyl, 

15 alkoxycarbonyl, amino, mono- and di-alkylamino, divalent aDcylene and alkyl groups, 
the alkyl substituents being unsubstituted or substituted by one or more, for example 1 
or 2, further substituents selected from hydroxy, alkoxy, hydroxy alkoxy, amino and 
mono- and di-alkyl amino groups, and the moiety X being unsubstituted or substituted 
by one or two further substituents selected from phenyl, alkyl, hydroxy and thio groups 

20 and groups of formula -C0 2 R' and -CONR'R" wherein R' and R n are the same or 
different and are hydrogen or alkyl or 

(c) defined so that R 10 represents hydrogen or an alkyl group and R 11 
represents a group of formula -X-R 7 wherein X and R 7 are as defined above; 

R 12 and R 13 are defined as R 10 and R n above, except that either or both of R 12 and 
25 R 13 can be an amino, alkylamino or dialkylamino group; and 

R 14 to R 17 are the same or different and each independently represents hydrogen, 
a halogen atom, a group of formula -{CH^-R 7 , wherein n and R 7 are as defined above 
or an alkyl group, for example hydrogen, a group of formula -{CH^-R 7 or an alkyl 
group, the alkyl group being unsubstituted or substituted by one or more, for example 1 
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or 2, substitueats selected from hydroxy, alkoxy, alkylthio, amino, mono- or di- 
alkylamino, hydroxycarbonyl, alkoxycarbonyl, acylamino, carbamoyl, alkylcarbamoyi, 
dihydroxyphosphoryioxy, dialkoxyphosphoryloxy and haloalkyl groups, or R 14 and R 15 
are as defined above and R 16 and R 17 , together with the atoms to which they are attached, 
5 form a 4 to 8 membered aromatic or non-aromatic ring which contains from 0 to 4 
heteroatoms selected from N, 0 and S, and which is unsubstituted or substituted by one 
or more, for example 1,2, 3 or 4, substituents selected from halogen atoms and alkyl, 
hydroxy, phenyl, alkoxycarbonyl, amino, mono-alkylamino, di-aDcylamino and 
hydroxycarbonyl groups, the alkyl substituents being unsubstituted or substituted by one 

10 or more, for example 1 or 2, further substituents selected from halogen atoms and 
hydroxy, alkoxy, alkylthio, acylamino, carbamoyl, alkylcarbamoyi, 
dihydroxyphosphoryloxy, dialkoxyphosphoryloxy, hydroxyaDcoxy, phenyl, 
alkoxycarbonyl, amino, mono- or di-alkylamino and hydroxycarbonyl groups. 

As used herein, an alkyl group or moiety is typically a linear or branched alkyl 

15 group or moiety containing from 1 to 6 carbon atoms, such as a C,-C 4 alkyl group or 
moiety, for example methyl, ethyl, n-propyl, i-propyl, n-butyl, i-butyl and t-butyl. 
Where a group contains two or more alkyl moities, the alkyl moieties may be the same 
or different When an alkyl group or moiety carries 2 or more substituents, the 
substituents may be the same or different 

20 As used herein, an alkylenedioxy group or moiety is a linear or branched group 

or moiety con tainin g from 1 to 6, for example from 1 to 4, carbon atoms. Examples 
include methylenedioxy, ethylenedioxy, propylenedioxy and butylenedioxy. When an 
alkylenedioxy group or moiety carries 2 or more substituents, the substituents may be 
the same or different 

25 As used herein, an aBcylene group is a divalent alkyl moiety typically having 

from 1 to 6, for example from 1 to 4, carbon atoms. Examples of C,-C 4 alkylene groups 
include methylene, ethylene, propylene and butylene groups. 
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As used herein, an aryl group or moiety is typically a C 6 -C l0 aryl group or 
moiety such as phenyl or naphthyl. Phenyl is preferred When an aryl group or moiety 
carries 2 or more substituents, the substituents may be the same or different 

As used herein, a heteroaryl group or moiety is typically a 5- to 10- membered 
5 aromatic ring, such as a 5- or 6- membered ring, containing at least one heteroatom 
selected from O, S and N. Examples include pyridyl, pyrazinyl, pyrimidinyl, 
pyridazinyl, furanyl, oxadiazolyl, oxazolyl, imidazolyl, thiazolyl, thiadiazolyl, thienyl, 
pyrazolidinyl, pyrrolyl and pyrazolyl groups, Oxadiazolyl, oxazolyl, pyridyl, pyrrolyl, 
imidazolyl, thiazolyl, thiadiazolyl, furanyl, pyrazinyl and pyrimidinyl groups are 
10 preferred. When a heteroaryl group or moiety carries 2 or more substituents, the 
substituents may be the same or different 

As used herein, a halogen is a typically chlorine, fluorine, bromine or iodine, and 
is preferably chlorine, fluorine or bromine. 

As used herein, a said alkoxy group or moiety is typically a said alkyl group 
15 attached to an oxygen atom. An alkylthio group or moiety is typically a said alkyl 

group attached to a thio group. A haloalkyi or haloalkoxy group is typically a said alkyl 
or alkoxy group substituted by one or more said halogen atoms. Typically, it is 
substituted by 1 , 2 or 3 said halogen atoms. Preferred haloalkyi and haloaDcoxy groups 
include perhaloaDcyl and perhaloalkoxy groups such as -CX 3 and -OCX 3 wherein X is a 
20 said halogen atom. Particularly preferred haloalkyi groups are CF 3 and CC1 3 . 
Particularly preferred haloalkoxy groups are -OCF 3 and -OCCl 3 . 

As used herein, a cycloalkyl group typically has from 3 to 6 carbon atoms. 
Examples include cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyL It is preferably 
cyclopropyl, cyclopentyl or cyclohexyL When a cycloalkyl group carries 2 or more 
25 substituents, the substituents may be the same or different 

As used herein, a heterocyclyl group is typically a non- aromatic, saturated or 
unsaturated C 5 -C 10 carbocyclic ring in which one or more, for example 1, 2 or 3, of the 
carbon atoms are replaced by a heteroatom selected from N, O and S. Saturated 
heterocyclyl groups are preferred. Examples of suitable heterocyclyl groups include 
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piperidinyl, piperazinyi, morpholinyl, 4,5-dihydro-oxazolyl, 3-aza-tetrahydrofaranyl, 
imidazolidinyl and pyrrolidinyl groups. Where a heterocyclyl group carries 2 or more 
substituents, the substituents may be the same or different 

As used herein, an acyl group or moiety typically has from 2 to 7 carbon atoms. 
5 Thus, it is typically a group of formula -COR wherein R is a hydrocarbyl group having 
from 1 to 6 carbon atoms; Preferably, it is a group of formula -COR wherein R is a said 
C,-C<;alkyi group. 

Compounds of the formula (I) containing one or moTe chiral centre may be used 
in enantiomerically or diastereoisomerically pure form, or in the form of a mixture of 
10 isomers. 

As used herein, a pharmaceutical^ acceptable salt is a salt with a 
pharmaceutical^ acceptable acid or base. Pharmaceutical^ acceptable acids include 
both inorganic acids, for example hydrochloric, sulphuric, phosphoric, diphosphoric,. 
hydrobromic and nitric acid and organic acids, for example citric, fumaric, maleic, 
15 malic, ascorbic, succinic, tartaric, benzoic, acetic, methanesulphonic, ethanesulphonic, 
benzenesulphonic or p-toluenesulphonic acid. Pharmaceutical^ acceptable bases 
include alkali metal (e.g. sodium or potassium) and alkali earth metal (e.g. calcium or 
magnesium) hydroxides and organic bases, for example alkyl amines, aralkyl amines 
and heterocyclic amines. 
20 Typically, at least one of R ! and R 2 is hydrogen or a said alkyl group. 

Preferably, R 1 and R 2 are the same or different and each independently represent 
hydrogen, a group of formula -(CH^-R 7 wherein n and R 7 are as defined above or a 
C,-C 6 alkyl group which is unsubstituted or substituted by one or more, for example 1 or 
. 2, substituents selected from hydroxy, C T -C 6 alkoxy, C r C 6 alkylthio, amino and mono- 
25 and di-(G,-C 6 aDcyl)amino groups. 

When R 1 or R 2 is a group of formula -(CH^-R 7 , R 7 is preferably a Q-Q 
cycloaflcyl group or a cyclic group which is a 5- or 6-membered non-aromatic ring 
containing 1 or 2 heteroatoms selected from N, O and S, for example a morpholino 
. group. In this embodiment, R 7 is, for example, a Q-C 6 cycloalkyt group. 
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More preferably, R 1 and R 2 are the same or different and each independently 
represent hydrogen, a C x -C 4 alkyl group which is unsubsituted or substituted by I or 2 
substituents selected from C t -C 4 aDcoxy and C t -C 4 alkylthio substituents, a group of 
formula KCH^Cj-Q cycloaDcyl) or -(CH^^morpholino) wherein n is as defined 
5 above. Examples of the more preferable R 1 and R 2 groups are hydrogen, a C,-C 4 alkyl 
group which is unsubsituted or substituted by 1 or 2 substituents selected from Cj-C 4 
alkoxy and C r C 4 alkylthio substituents or a group of formula -{CEy tt -(Cj-C 6 cycloaDcyl) 
wherein n is as defined above. 

More preferably still, R 1 and R 2 are the same or different and each independently 
10 represents a C t -C 4 alkyl group, for example methyl, ethyl and n-propyL 

Preferably, R 3 represents hydrogen, halogen or a C,-C 6 alkyl group which is 
unsubstituted or substituted by one or more, for example 1 or 2, substituents selected 
from halogen atoms and hydroxy groups. 

More preferably, R 3 represents hydrogen, halogen, for example chlorine and 
15 bromine, or C,-C 4 haloalkyl, for example -CF, or -CC1 3 . More preferably still, R 3 
represents hydrogen or halogen, for example chlorine and bromine. 

Typically, when R 4 and/or R 5 represents a haloalkyl group, the haloalkyl group is 
a trifluoromethyl group. 

Preferably, R 4 and R* are the same or different and each represents hydrogen, 
20 halogen, C r C 6 alkyl, C,-C 6 haloalkyl, hydroxy, C x -C 6 alkoxy, C x -C 6 alkylthio, amino or 
mono- or di-^-Cj alkyl)amino. 

More preferably, R 4 and R 5 are the same or different and each represents 
hydrogen, C,-C, alkyl, hydroxy, C r Q alkoxy, C,-C 6 alkylthio, amino or C,-C 6 
alkylamino. 

25 More preferably still, R 4 and R 5 are the same or different and represent 

hydrogen, C r C 4 alkyl, C,-C 4 alkoxy, for example methoxy, or C t -C 4 alkylthio, for 
example methylthio. 

Typically, when Z, R s and/or R 9 contains a cycloalkyl, heterocyclyl, aryl or 
heteroaryi moiety, the cycloalkyl, heterocyclyl, aryl or heteroaiyl moiety is 
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unsubstituted or substituted by 1 or 2 C,-C 4 alkyl groups. Typically, when R 8 and/or R 9 
contains an alkyl moiety, the alkyl moiety is unsubstituted. 

When Z, R 8 and/or R 9 is haloalkyl, the haloalkyl group is typically -CFH^ -CFjH 
or-CFj. 

5 Typically, Z, R* and R' are the same or different and each represents hydrogen, 

C,-C 4 alkyl, C,-C s cycloalkyl, (Cj-Q cycloalkylMC,^ alkyl)-, phenyl or 
phenyl-(C,-C 4 alkyl)-. Preferably, Z, R 8 and R 9 are the same or different and each 
represents hydrogen, C,-C 4 alkyl, for example methyl and ethyl, or phenyl. For 
example, Z, R* and R' are the same or different and each represents C x -C 6 alkyl, for 
10 example methyl and ethyl, or phenyl. 

Preferably, L, is a direct bond or -0(Ciy n -, ^(CR^V. -S(CR , RV. 
-CH-CH-, -{CH^-, -(CR'RV. -(CH0.O-, -(CR^O, -0(0^0-, -<CR , R 9 ) n N(Z> 
or -N(Z)(CR'R 9 ) ia -, for example, a direct bond or -CKCH^-, -(XCR'RV. -SCCR'RV, 
-CH=CH-, -{CH z ) m -XCR 8 RV, -(CH^O-, -(CR^O-, -<CR 8 R 9 ) t0 N(Z> or 
15 -N(ZXCR s R 9 ) m -, wherein m is from 1 to 4, and is preferably 1, 2 or 3, R s and R 9 are as 
defined above and Z is hydrogen or C,-C« alkyl. 

More preferably, L, is -OiCKd,,,; -CKCR^'V, -CH=CH-, -(Ciy m -, -(CR'R 9 ),,,-, 
-{CH^O-, -CCR'R^O-, -0(0^0- or -{CR 8 R 9 ) n N(Z>, for example, -CKCHAr, 
-<XCR*R\-, -CH=CH-, -(CH^r, -(CR*RV, "(CH^O- or -(CR'R'LO-, such as 
20 -0(CH 2 )„-,0(CR 8 R 9 ) 1B -, -CH=CH-, -(CH,),,,-, -(CR^V or -{CH^O-, wherein m is 
from 1 to 4, and is preferably 1, 2 or 3, and R s and R 9 are as defined above and are 
preferably hydrogen, C,-C 6 alkyl, for example methyl and ethyl, or phenyl. 

More preferably, L, is -O-CHj-, -CHjO- or -CHjNH-, for example -O-CHj. 
The groups L, are herein written such that the left hand end of the group is 
25 attached to the phenyl moiety in formula (I) and the right hand end is attached to R 6 . 
Thus, for example, when L, represents -CHjNH-, the -CH 2 - moiety is attached to the 
phenyl ring whilst the -NH- moiety is attached to R*. 
R' J and R 13 in the group R* are either 
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(a) the same or (Afferent, each independently representing amino, 
alkylamino, dialkylainino, hydrogen, an alkyl group a cycloalkyl group or a phenyl 
group, wherein (i) the alkyl group is unsubstituted or substituted by one or more, for 
example 1 or 2, substituents selected from hydroxy, halogen, alkoxy, alkylthio, amino 
or mono- or di-aDcyiamino groups, (ii) the cycloalkyl group is optionally fused to an 
aromatic ring and (iii) the cycloalkyl group and the phenyl group are unsubstituted or 
substituted by one or more, for example 1, 2, 3 or 4, substituents selected from (1) 
groups of formula -{Ciy.R 7 , -O^OI^R 7 , -S^CH^ 7 , -COR and -CONHR, wherein 
R is alkyl or -{CH^ 7 and n and R 7 are as defined above, (2) groups of formula 
-{CH 2 ) a -S(0) 2 NR , R ,, wherein n is as defined above and R* and R" are the same or 
different and are each selected from hydrogen and alkyl or form, together with the 
nitrogen atom to which they are attached, a 4- to 7- membered heterocyclic ring 
containing 1, 2 or 3 heteroatoms selected from N, 0, and S, (3) groups of formula - 
(CH 2 ) Q -C0 2 R m , wherein n is as defined above and R m is hydrogen or alkyl, (4) groups of 
formula -N* R m, 3 wherein each R™ is the same or different and is an alkyl group, and (5) 
halogen atoms and alkyl, hydroxy, alkylenedioxy, alkoxy, alkylthio, amino, mono- or 
di-aDcylamino, nitro, cyano, hydroxycaibonyl, alkoxycarbonyl, acylamino, carbamoyl, 
dihydroxyphosphoryloxy, dialkoxyphosphoryloxy or haloalkyl groups, the alkyl 
substituents being unsubstituted or substituted by one or more, for example 1 or 2, 
further substituents selected from cyaao, nitro, amino, hydroxy and halogen, 

(b) together with the atom to which they are attached, a 3 to 7-membered ring 
comprising up to 4 heteroatoms selected from N, O and S, which ring is optionally 
fused to one or two rings selected from aromatic and heterocyclyl rings and is 
unsubstituted or substituted by one or more, for example 1, 2, 3 or 4, substituents 
independently selected from halogen atoms, groups of formula -X-R 7 and-C0 2 -X-R 7 
wherein X is a direct bond or a C l -C 4 alkylene group and R 7 is as defined above, and 
hydroxy, cyano, nitro, oxoaDeyl, carbamoyl, hydroxycarbonyl, alkoxycarbonyl, amino* 
mono- and di-alkyiamino, divalent alkylene and alkyl groups, the alkyl substituents 
being unsubstituted or substituted by one or more, for example 1 or 2, further 
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substituents selected from hydroxy, alkoxy, hydroxy alkoxy, amino or mono- or di- 
alkylamino groups, and the moiety X being unsubstituted or substituted by one or two 
further substituents selected from phenyl, alky L, hydroxy and thio groups and groups of 
formula -CO^R' and -CONR/R" wherein R f and R H are the same or different and are 
5 hydrogen or alkyl, or 

(c) defined so that R 12 represents hydrogen or an aDcyl group and R 13 represents a 
group of formula -X-R 7 wherein X and R 7 are as defined above. 

Preferably, R 12 and R 13 are the same or different and each represents hydrogen, 
amino, (C,-C 6 aIkyl)amino, dHQ-C* alkyl>mino, C,-C 6 alkyl, Q-Q cycloalkyl or 

10 phenyl, the alky! moieties being unsubsituted or substituted by 1 or 2 subsitutents 
selected from hydroxy groups and halogen atoms and the cycloalkyl group and the 
phenyl group being unsubstituted or substituted by 1, 2, 3 or 4 substituents selected 
from halogen atoms and C r C 4 alkoxy, C x -C 4 aflcylthio, C,-C 4 alkyl, hydroxy, C x -C 4 
haloalkyl, amino, and mono-and dHQ-Q alkyl)amino groups. . 

15 More preferably, R 12 and R 13 are the same or different and each represents 

amino, mono- or di-(C,-C 4 aDcyl)amino, or phenyl, the phenyl group being unsubstituted 
or substituted by one or two substituents selected from halogen, for example fluorine, 
C,-C 4 alkoxy, for example methoxy, Q-C 4 alkyl, for example methyl and ethyl, 
hydroxy, amino, moncKQ-C* alkyl>amino and Q-C* haloalkyl, for example -CF 3 and 

20 -CC1 3 . 

Most preferably, R 12 is amino and R 13 is a phenyl group which is unsubstituted 
or substituted with a halogen atom, for example a fluorine atom. 

When the moiety R 7 is. a phenyl group which carries one or more haloalkyl 
substituent, the or each haloalkyl substituent is typically -CF 3 . 
25 When the moiety R 7 is a said 3- to 7- membered ring which is fused to an 

aromatic or heteroaromatic ring, the 3- to 7- membered ring is typically fused to an 
aromatic ring. Preferably, it is fused to a phenyl group. Preferably, such fused ring 
moieties are 5- membered heteroaromatic rings containing 1 or 2 heteroatoms selected 
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from N, 0 and S, fused to a phenyl group. Examples include bemrimidazole and 
benzothiazole. 

Preferably, R 7 is: 

a C,-C s cycloalkyl group; 
5 - a phenyl group which is unsubstituted or substituted with 1, 2 or 3 

substituents selected from halogen, C,-C 4 alkyl, aryl, for example phenyl, heteroaryl, 
hydroxy, C,-C 4 alkylenedioxy, C,-C 4 alkoxy, C,-C 4 alkylthio, amino, mono- and di^C,- 
C 4 alkyl)amino, nitro, cyano, hydroxycarbonyl, (C,-C 4 alkoxy)carbonyl, (Cj-C 7 
acyl)amino, carbamoyl, (C v -C 4 aflcyl)carbamoyl, dihydrophosphoryloxy, di-(C,-C 4 
10 aDcoxy)phosphoryloxy and C,-C 4 haloalkyl groups; or 

a cyclic group which is a 3- to 7- membered aromatic or non-aromatic 
ring containing from 1 to 4, for example 1, 2 or 3, heteroatoms selected from N, O and S 
which is optionally fused-to an aromatic ring, which group is unsubstituted or 
substituted by 1, 2 or 3 substituents selected from halogen, hydroxy, Q-C 4 alkoxy, 
15 phenyl, C,-C 4 aOcoxycarbonyl, amino, mono-(C,-C 4 alkyl)amino, dHC,-C 4 alkyl)amino, 
hydroxycarbonyl and C,-C 4 alkyl groups, the aDcyl substituents being unsubstitated or 
substituted by 1 or 2 further substituents selected from halogen, hydroxy, C,-C 4 alkoxy, 
C,-C 4 alkylthio, "(^-C, acylamino, carbamoyl, C,-C 4 alkylcaibamoyl, 
djhydroxyphosphoryloxy, di-(C,-C 4 alkoxy)phosphoryloxy, hydroxy-{C,-C 4 alkoxy)-, 
20 phenyl, C,-C 4 alkoxycarbonyl, amino, mono- and dHQ-Q alkyl)amino and 
hydroxycarbonyl groups. 

Preferably, the cyclic group is a 5- or 6- membered aromatic or non-aromatic 
ring co ntainin g 1 or 2 heteroatoms selected from N, O and S, which is optionally fused 
to a phenyl ring. More preferably, the cyclic group is a pyridinyl, pyrazinyl, 
25 pyrimidinyl, imidazolyl, thiazolyl oxazolyl, isoxazolyl, pyrazolyl, piperidinyl, 

thiadiazolyl, furanyl, benzunidazolyl, benzothiazolyl, morpholino or thienyl group. For 
example, the cyclic group is a pyridinyl, pyrazinyl, pyrimidinyl, imidazolyl, thiazolyl, 
oxazolyl, piperidinyl, thiadiazolyl, furanyl, benzimidazolyl or benzothiazolyl group. 
Further, the substituents on the cyclic group are preferably selected from halogen, for 
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example chlorine, hydroxy, phenyl, C,-C 4 alkoxy, amino, mono- and di^Q-Cj 
aIkyi)amino, C r C 4 alkyi, C x -C 4 haloaDcyl, for example -CF 3 , hydroxy-^, -C 4 alkyl> and 
phenyl-(C;-C 4 allcyl>, for example benzyl. More preferably, these subsitutents are 
selected from hydroxy, chlorine, C,-C 4 aflcyl, -CF 3 , phenyl and benzyl. 
5 Preferably, when R 7 is a phenyl group, it is a phenyl group which is 

unsubstituted or substituted by 1 or 2 subsitutents selected from halogen, for example 
fluorine and chlorine, C,-C 4 alkyi, phenyl, hydroxy, C,-C 4 alkoxy, C,-C 4 alkylthio, 
amino, mono- and dHC,-C 4 alkyl)amino and C,-C 4 haloalkyl groups. More preferably, 
these substituents are selected from halogen, for example fluorine and chlorine, C,-C 4 
10 alkyi, for example methyl and ethyl, C r C 4 alkoxy, for example methoxy and ethoxy, 
hydroxy, Q-Q alkylthio and -CF 3 . 

Typically, when the moiety X is substituted, R 7 is a said phenyl group. More 
typically, when X is substituted, R 7 is an unsubstituted phenyl group. Preferred 
substitutents on the moiety X include phenyl, C,-C 4 alkyi, hydroxy, -COjH and 
15 -COj-^-C* alkyi). More preferably, the substituents on the X moiety are selected from 
hydroxy, -C0 2 Me, -COJH, methyl and phenyl. 

When R 10 and R 11 are defined according to option (a) above, R 10 and/or R n can 
. be a cycloalkyl group which is optionally fused to an aromatic ring. When the 
cycloalkyl group is fused to an aromatic ring, it is typically fused to a phenyl ring.. 
20 Examples of such fused rings include a cyclohexyl ring fused to. a phenyl ring and a 
cyclopenty I ring fused to a phenyl ring. 

Typically, when R 10 and R n are defined according to option (a) above, at least 
one of R 10 and R 11 is hydrogen or C r C 6 alkyi. 

When R 10 and R H are defined according to option (a) above, preferably they sue 
25 the same or different and each independently represent hydrogen, a Q-C* alkyi group, a 
C 5 -C 6 cycloalkyl group optionally fused to a phenyl ring or a phenyl group, the alkyi 
group being unsubstituted or substituted by 1 or 2 substituents selected from hydroxy, 
halogen, C x -C 4 alkoxy and amino groups and the phenyl and cycloalkyl groups being 
unsusbtituted or substituted by 1, 2, 3 or 4 substituents selected from (1) groups of 
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formula -(OU R 7 , -O^CHA-R 7 , ^KCH^-R 7 md "COR 311(1 -CONHR wherein R is 
C,-C 6 alkyl or -(CH^ R 7 and n and R 7 are as defined above, (2) groups of fonnula 
-<CHj) n -S(0) 2 NR , R ,, wherein n is as defined above and R f and R" are the same or 
different and are each selected from hydrogen and C r C 6 alkyl or form, together with the 

5 N atom to which they are attached, a 4- or 5-membered saturated heterocyclic ring 
containing 1 or 2 heteroatoms selected from N, O and S, (3) groups of formula 
KCHJ,-CaR ,M wherein n is as defined above and R w is hydrogen or C t -C 6 alkyl, (4) 
groups of formula -N*R' m 3 wherein each R™ is the same or different and is a C t -C 6 alkyl 
group, and (5) halogen atoms and C r C 6 alkyl, hydroxy, C,-C 4 alkylenedioxy, C x -C 6 

10 aDcoxy, C,-C 6 aBcythio, amino, mono- and dHQ-Q alkyl)amino, nitro, cyano, 

hydroxycarbonyl, (d-C« alkoxy)carbonyl, (Q-Q acyi)amino, carbamoyl, and Q-C, 
haloalkyl groups, the alkyl substituents being unsubstituted or substituted by one or 
more, for example 1 or 2,- further substituents selected from cyano, nitro, amino, 
. hydroxy and halogen. 

15 More preferably, when R !0 and R H are defined according to option (a) above, 

they are the same or different and each represent hydrogen, a C,-C 6 alkyl group, for 
example methyl and ethyl, a phenyl group or a C s -C 6 cycloalkyl group optionally fused 
to a phenyl ring, the alkyl group being unsubstituted or substituted by 1 or 2 substituents 
selected from hydroxy, halogen and amino groups and the phenyl and cycloalkyl groups 

20 being unsubstituted or substituted by 1, 2 or 3 substituents selected.from (1) groups of 
formula -{CH^ 7 , -O^CH^-R 7 , -COR and -CONHR wherein R is C x -C 4 alkyl or 
-(CH^ 7 , n is 0, 1 or 2 and R 7 is as defined above, (2) groups of formula 
-{CH^-SCOVNR'R" wherein n is 0 or 1 and R' and R" are the same or different and are 
hydrogen or C,-C 4 alkyl or, together with the N atom to which they are attached, form a 

25 pyrrolidinyl or piperidyi ring, (3) groups of formula -{CH 2 X-C0 2 R w , wherein n is 1 or 2 
and R w is hydrogen or Q-Q alkyl, (4) groups of formula -NR ,n, 3 wherein each R" is 
die same or different and is a C,-C 4 alkyl group, and (5) halogen atoms and Q-C* alkyl, 
hydroxy, C r C 4 alkoxy, amino, mono- and di(C 1 -C 4 alkyl)amino,.nitro, cyano, 
hydroxycarbonyl, C,-C 4 alkoxycarbonyl, (C,-C 5 acyl)amino, carbamoyl and C X -C A 
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haloalkyl groups, the aUcyl substituents being unsubstituted or substituted by a further 
subsequent selected from cyano, nitro, amino, hydroxy and halogen. 

Typically, when R 10 and R" are as defined in the preceding paragraph, R 7 is a 
phenyl group or a 5- or 6- membered aromatic or non-aromatic heterocycle having 1 or 

5 2 heteroatoms selected from N,0 and S, for example 4,5-dfcydroxazolyL.the 

heterocycle being unsubstituted or substituted by 1 or 2 substituents selected from C,-C 4 
aflcyl groups and the phenyl group being unsubstituted or substituted by 1 or 2 
substituents selected from halogen atoms and C,-C 4 aflcyl and C,-C 4 alkoxy groups. 

Most preferably, when R'° and R n are defined according to option (a) above, R 10 

•0 is hydrogen and R" is a phenyl group which is unsubstituted or substituted by one or 
two substituents selected from halogen atoms, for example fluorine and bromine, and 
phenyl and benzyloxy groups. 

When R 10 and R"-are defined according to option (b) above, R 10 and R" fonn a 
3- to 7- membered heterocycle which is optionally fused to an aromatic ring or to a 

15 heteroaromatic ring which is in turn optionally fused to an aromatic ring. When the 3- 
to 7- membered heterocycle is fused to another ring, it is typically fused to a phenyl ring 
and/or to a 5- or 6- membered heterocyclic ring which is in turn optionally fused to a 
phenyl ring. Preferably, when the 3- to 7- membered ring is fused to another ring it is 
fused to a phenyl ring or to an indole group. Examples of such fused rings include 

20 l^,4-tetrahy<nT>quinoline, U,3,4-tetiahydroisc<iuinoline, 5,6,7,8-tetrahydro-8-aza- 
carbazole and 1 ^,4,9-tetrahydro-beta-caroolhvyl rings, for example 1 ,2,3,4- 
tetxahydroquinoline, 1 ,2,3 ,4-tetrahydroisoquinohne and 5,6,7,8-tetxahydro-8-aza- 
carbazole rings. 

When R'° and R" are denned according to option (b) above, they typically form, 
25 togemerwithmeNatomtowmchtheyareatt^he4a3-to7-memberedring 
containing from 1 to 4 heteroatoms selected from N, O and S, which ring is (i) 
optionally fused to an aromatic ring or to a heteroaromatic ring which is in turn 
optionally fused to an aromatic ring and is (n) substituted or unsubstituted by 1, 2 or 3 . 
substituents independently selected from halogen atoms, groups of formula -X-R 7 and 



16 



WO 03/000694 



PCT/EP02/06727 



-C0 2 -X-R 7 wherein X and R 7 are as defined above, and hydroxy, cyano, nitro, 
carbamoyl, hydroxycarbonyl, Q-Q aDcoxycarbonyl, amino, mono- and 
di-(C 1 -C 6 alkyl)amino, divalent alkylene and C,-C 6 alkyl groups, the alkyl substituents 
being unsubtituted or substituted by 1 or 2 further substituents selected from hydroxy 
5 and amino groups. 

More preferably, when R 10 and R u are defined according to option (b) above, 
they form, together with the nitrogen atom to which they are attached, an aromatic or 
non-aromatic, for example non-aromatic, 5- or 6- membered ring containing 1 or 2 
heteroatoms selected from N, O and S, which ring is optionally fused to a phenyl ring or 

10 to an indole group, and is unsubstituted or substituted by 1, 2 or 3 substituents 

independently selected from halogen atoms, groups of formula -X-R 7 and -COj-X-R 7 
wherein X and R 7 are as defined above, and hydroxy, cyano, nitro, C 1 -C 4 
aDcoxycarbonyl, amino, G 1 -C I divalent alkylene, for example methylene and C,-C 4 alkyl 
groups. The aromatic or non-aromatic ring is, for example, unsubstituted or substituted . 

15 by 1, 2 or 3 substituents independently selected from halogen atoms, groups of formula 
-X-R 7 and -C0 2 -X-R 7 wherein X and R 7 are as defined above, and hydroxy, cyano, nitro, 
amino, Q-Q divalent alkylene, for example methylene and C,-C 4 alkyl groups. 

Typically, when R 10 and R n are as defined in the preceding paragraph, the said 
aromatic or non-aromatic 5- or 6- membered ring is a piperidinyl, piperazinyl, pyrazolyl 

20 or morpholino ring, for example a piperidinyl, piperazinyl or morpholino ring. It can be 
fused to a phenyl ring to form, for example, a tetrahydroquinolihe or 
tetrahydroisoquinoline group, or to an indole group to form, for example a 5,6,7,8- 
tetrahydro-8-aza-carbazole ring or a 1^,4,9-tetrahydro-beta-carbolinyl ring.. Further, 
when R 10 and R n areas defined in the preceding paragraph, typically, X is a direct bond, 

25 a alkylene group or a carbonyl group, for example a direct bond or a C,-C 4 
alkylene group, wherein the C,-C 4 : alkylene group is unsubstituted or substituted by a 
phenyl group, and R 7 is a phenyl group or a cyclic group which is a 5- or 6- membered 
heteroaryl group containing 1 or 2 heteroatoms selected from N, O and S, which is 
optionally fused to a phenyl ring, the phenyl group and the cyclic group being 
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unsubstituted or substituted by 1 or 2 substituents selected from halogen atoms and C T - 
C 4 alkyl, C r C 4 alkoxy and C r C 4 haloalkyl groups. Preferably, when R 10 and R u areas 
defined in the preceding paragraph, X is a direct bond, -CH 2 -, -CH-Ph- or a carbonyi 
group, for example a direct bond, -CH 2 - or -CH-Ph-, and R 7 is a pyridinyl, pyrimidyl, 
5 pyrazinyl, benzimidazoyl, benzothiazolyl or phenyl group, which group is unsubstituted 
or substituted by 1 or 2 substitutents selected from halogen atoms, and Cj-C 4 alkyl, C r 
C 4 alkoxy and -CF 3 groups. 

Most preferably, when R 10 and R !l are defined according to option (b) above 
they form, together with the N atom to which they are attached, a 
10 l^p,4-tetrahydroisoquinoline group, a l^,4>tetrahydro-beta-carbolinyl group, a 
piperidine group or a piperazine group, for example, a 

1^^,4-tetrahydroisoquinoline group, a piperidine group or a piperazine group, the 
piperidine and piperazine-groups being*unsubstituted or subtituted by 1 or 2 substituents 
selected from phenyl, pyridinyl and hydroxy groups, the phenyl and pyridinyl groups 
15 being optionally further substituted by one or two halogen atoms, for example chlorine 
atoms. The piperidine and piperazine groups are, for example, substituted by one or two 
phenyl groups. 

When R 10 and R u are defined according to option (c) above, typically, R 10 
represents hydrogen or a C, to C 6 alkyl group and R" represents a group of formula 
20 -X-R 7 , wherein X and R 7 are as defined above. 

Typically, when R l0 and R n are defined according to option (c) above, R 10 is 
hydrogen or a Q-C 4 alkyl group and R u is a group of formula -X-R 7 wherein: 

X is a direct bond, a Q-C 4 alkylene group or a caibonyl group, for 
example, a direct bond or a Q-Q alkylene group, wherein the C l -C 4 alkylene group is 
25 unsubstituted or substituted by 1 or 2 substituents selected from phenyl, C,-C 4 alkyL, 
hydroxy, <;0 2 H and -C0 2 -(C x -C 4 alkyl) groups; and 

R 7 is a C 5 -C 6 cycloalkyl group, a phenyl group or a cyclic group which is 
a 5- or 6- membered aromatic or non-aromatic ring which contains 1 or 2 heteroatoms 
selected from N, O and S and which is optionally fused to a phenyl ring, the phenyl 
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group being unsubstituted or substituted by 1 or 2 substituents selected from halogen 
atoms and C r C 4 alkyl, phenyl, hydroxy, C t -C 4 alkoxy, C a -C 4 alkythio, amino, mono- 
and dHQ-Q aDcyi)amino and d-C 4 haloalkyi groups, and the cyclic group being 
. unsubstituted or substituted by 1 or 2 substituents selected from halogen atoms and 
5 C,-C 4 alkyl, phenyl, phenyHQ-CValkyl)-, hydroxy, C t -C 4 alkoxy, Cj-C 4 alkylthio, 
amino, mono- and di-(C 1 -C 4 alkyl)amino and C r C 4 haloalkyi groups, 

; provided that when X is substituted, R 7 is a said unsubstituted or substituted 
phenyl group. 

Preferably, when R 10 and R n are as defined in option (c) above, R 10 is hydrogen 
10 oraCj-C 4 a!kylgroupandR 11 is a group of formula -X-R 7 wherein: 

• X is a direct bond, a C t -C 4 alkylene group or a carbonyl group, for example, a 
direct bond or a C,-C 4 alkylene group, wherein the C,-C 4 alkylene group is unsubstituted 
or substituted by 1 or 2 substituents selected from C,-C 4 alkyl, hydroxy, -COjH and 
-C0 2 -(C l -C 4 alkyl) groups; and 
15 -R 7 is a cyclopentyi, cyclohexyl, benzimidazolyl, benzothiazolyl, thiadiazolyl, 

furanyl, thienyi, pyrimidinyU pyrazinyl, isoxazolyi, pyrazolyl, pyridyl, phenyl or 
piperidinyl group, for example a cyclopentyi, cyclohexyl, benzimidazolyl, 
benzothiazolyl, thiadiazolyl, furanyl, pyridyl, phenyl or piperidinyl group, the pyridyl, 
pyrimidinyl, piperidinyl, thiadiazolyl and furanyl groups being unsubstituted or 
20 substituted by 1 or 2 substituents selected from halogen atoms and hydroxy, C X -C A 
alkoxy, phenyl, phenyl-C r C 4 alkyl- and d-C 4 alkyl groups, and- the phenyl, . 
benzothiazolyl and benzimidazolyl groups being unsubstituted or substituted by 1 or 2 
substituents selected from halogen atoms and hydroxy, CVC 4 alkoxy, and Q-C 4 alkyl 
groups, 

25 provided that when X is substituted, R 7 is an unsubstituted phenyl group. 

Most preferably, when R !0 and R u are as defined in option (c) above, R 10 is 
hydrogen or a C r C 4 aDcyl group and R 11 is a phenyl, pyridyl, thiadiazolyl, thienyi or 
phenylcarbonyl group, which is unsubstituted or substituted by one or two halogen 
atoms. In this embodiment, R n is, for example, a phenyl, pyridyl or thiadiazolyl group. 
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Typically, when the substituents R 16 and R 17 fonn a said 4 to 8 membered ring, 
R 16 and R 17 are either on adjacent atoms or on the same atom. When R 16 and R 17 are on 
adjacent atoms, the said 4 to 8 membered ring is typically a phenyl ring. When R 16 and 
R 17 are on the same atom, the said 4 to 8 membered ring is typically a saturated 5- or 6- 

5 membered ring, for example a cyclohexyl ring or a piperidyl ring. 

Typically, R 14 to R 17 are the same or different and each independently represents 
hydrogen, a halogen atom, a group of formula -<CH 2 ) a -R 7 wherein n and R 7 are as 
defined above, or a C,-C 6 aDcyl group, for example hydrogen, a group of formula 
-{CHjX-R 7 or a C,-C 6 alkyl group or R 14 and R 15 are as defined above and R 16 and R 17 , 

1 0 together with the atoms to which they are attached, form a 4 to 8 membered aromatic or 
non-aromatic ring which contains from 0 to 4 heteroatoms selected from N, 0 and S and 
which is unsubstituted or substituted by 1 or 2 substituents selected from halogen atoms 
and Q-Q aDcyl, C,-C 6 haloalkyi, hydroxy, phenyl, phenyHQ-Q alkyl)-, amino and 
mono- and di^Cj-Cfi alkyl)amino groups. 

15 Preferably, R 14 to R 17 are the same or diflFerent and each independently represents 

. hydrogen, a halogen atom, a 5- or 6- membered heteroaryl group having 1 or 2 
heteroatoms selected from N, O and S, for example pyridyl, a C r C 4 aDcyl group or a 
phenyl group which is unsubstituted or substituted by 1 or 2 substituents selected from 
halogen atoms, C x -C 4 alkyl groups and C,-C 4 haloalkyi groups. In this embodiment R 14 

20 to R n are, for example, the same or different and each independently represents 

hydrogen, a 5- or 6-membered heteroaryl group, a C w alkyl group or a phenyl group, 
which is unsubstituted or substituted as described above. Alternatively, R 14 and R 15 are 
as denned above and R' s and R' 7 , together with the atoms to which they are attached, 
form a 5- or 6- membered aromatic or non-aromatic ring, which contains 0, 1 or 2 

25 heteroatoms selected from N, O and S and which is unsubstituted or substituted by 1 or 
2 substituents selected from C,-C 4 alkyl, phenyl and phenyHQ-Q alkyl)- substituents. 
More preferably, the 5- or 6- membered ring is a phenyl ring or a piperidylidene ring. 

Typically, R* represents -C(0)NR'° R", wherein R 10 and R" are as defined 
above, -ON=CR ,2 R' 3 , wherein R' 2 and R' 3 are as defined above, or a phenyl, 
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heterocyclyl or heteroaryl group, for example a heterocyclyl or heteroaxyl group, the 
phenyl, heterocyclyl and heteroaryl groups being unsubstituted or subsituted with 
substituents R 14 to R 17 , as defined above. 

Typically, when R 6 is phenyl, it is unsubstituted or substituted by one halogen 

5 atom. 

Typically, when R 6 is a heterocyclyl or heteroaryl group it is a 5- or 6- 
membered heterocyclyl or heteroaryl group, which group contains 1, 2 or 3 heteroatoms 
selected from N, 0 and S and is unsubstituted or substituted with substituents R 14 to R 17 , 
as defined above. 

10 Preferably, the heterocyclyl or heteroaryl group is a 6- membered heteroaryl 

group having 1 or 2 heteroatoms selected from N, O and S, for example pyridyl, 
pyrimidinyl and pyrazinyl groups, or a group of formula (H) 



if 1 m 

N-Y 2 



15 

wherein X represents O, S or N, and the ^ T moiety represents 

-N=C(R l8 K -C(R ,8 )=N-, -C(R i8 )=C(R 19 )- or -CH(R ia )-CH(R 19 )-, wherein 

R* 8 and R 19 are the same or different and each represents hydrogen, a group of 
formula -(CH^-R 7 wherein n and R 7 are as defined above, or an alkyl group, the aDcyl 

20 group being unsubstituted or substituted by one or more, for example 1 or 2, 

substituents selected from hydroxy, alkoxy, alkylthio, amino, mono- and di-alkylamino, 
hydroxycarbonyl, alkoxycarbonyl, acylamino, carbamoyl, alkylcarbamoyl, 
dihydroxyphosphoryioxy, dialkoxyphosphoryloxy and haloalkyl groups, or R 18 and R 19 , 
together with the atoms to which they are attached, form a 4 to 8 membered, aromatic or 

25 non-aromatic ring, which contains from 0 to 4 heteroatoms selected from N, O and S ; 
and which is unsubstituted or substituted by one or more, for example 1 or 2, 
substituents selected from halogen atoms and alkyl, hydroxy, phenyl, alkoxycarbonyl, 
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amino, mono-alkylamino, di-alkylamino and hydroxycarbonyl groups, the alkyl 
substituents being unsubstituted or substituted by one or more, for example 1 or 2, 
further substituents selected from halogen atoms and hydroxy, alkoxy, alkylthio, 
acytamino, carbamoyl, alkylcarbamoyl, dihydroxyphosphoryloxy, 

. 5 dialkoxyphosphoryloxy, hydroxyalkoxy, phenyl, alkoxycarbonyl, amino, mono- and 
di-alkylamino and hydroxycarbonyl groups. 

; Typically, when R 18 and R 19 form a said 4 to 8 membered ring, R 18 and R 19 are 
either on adjacent atoms or on the same atom. When R 18 and R 19 are on adjacent atoms, 
the said 4 to 8 membered ring is typically a phenyl ring. When R 18 and R 19 are on the 

10 same atom, the said 4 to 8 membered ring is typically a saturated 5- or 6- membered 
ring, for example a cyclohexyl ring or a piperidyl ring. 

Typically, R 18 and R 19 are the same or different and each independently 
represents hydrogen, a group of fonnula -(CH^R 7 wherein n and R 7 are as defined 
above, or a C r C 6 alkyl group; or R 18 or R 19 , together with the atoms to which they are 

15 attached, form a 4 to 8 membered aromatic or non-aromatic ring which contains from 0 
to 4 heteroatoms selected from N, O and S and which is unsubstituted or substituted by 
1 or 2 substituents selected from halogen atoms and Cq-C* alkyl, C,-C 6 haloaflcyl, 
hydroxy, phenyl, phenyl-C,-C 6 alkyl, amino and mono- and di^Q-Q alkyl)amino 
groups. 

20 Preferably, R 18 and R 19 are the same or different and each independently 

represent hydrogen, a 5- or 6- membered heteroaryl group having 1 or 2 heteroatoms 
selected from N, O and S, for example pyridyl, a C,-C 4 alkyl group or a phenyl group 
which is unsubstituted or substituted by 1 or 2 substituents selected from halogen atoms, 
C,-C 4 alkyl groups and C r C 4 haloalkyl groups, or R 18 and R 19 , together with the atoms 

25 to which they are attached, form a 5- or 6- membered aromatic or non aromatic ring 
which contains 0, 1 or 2 heteroatoms selected from N, O and S and which is 
unsubstituted or substituted by 1 or 2 substitutents selected from Q-C 4 alkyl, phenyl and 
phenyl-<C r C 4 alkyl> substituents. 
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Preferably, R* represents -C(O)NR l0 R n , wherein R 10 and R n are as defined 
above, -ON=CR l2 R 13 wherein R 12 and R 13 are as defined above, a phenyl group which is 
optionally substituted by a halogen atom, or a 5- or 6- membered heteroaryl or 
heterocyclyl group which is optionally fused to a phenyl ring and which is unsubstituted 
5 or substituted by 1 or 2 substituents selected from phenyl, pyridyl, 

phenyHC^ alkyl)-, C,-C 4 alkyl and piperidylidene substituents, the phenyl 
subsitutents being unsubstiuted or substituted by 1 or 2 further substituents selected 
from halogen atoms and C x -C 4 alkyl groups and the piperidylidene substituents being 
unsubstituted or substituted by 1 or 2 further substituents selected from phenyl, 

10 phenyHQ-Q alkyl)- and C X -C A alkyl groups. 

More preferably, R 6 represents -C(O)NR l0 R u , a phenyl group or an oxadiazolyl 
group, for example a group -C(O)KR l0 R n or an oxadiazolyl group, wherein the 
oxadiazolyl group is unsubstituted or substituted by a phenyl group wherein either R 10 is 
hydrogen and R n is a thiadiazolyl group, a pyridyl group, a phenyl group, a thienyl 

15 group or a phenylcarbonyl group, for example a thiadiazolyl group, a pyridyl group or a 
phenyl group, the thiadiazolyl, pyridyl, phenyl, thienyl and phenylcarbonyl groups 
being unsubstituted or substituted by 1 or 2 substituents selected from halogen atoms 
and phenyl and benzyloxy groups or R 10 and R n form, together with the N atom to 
which they are attached, a 1, 2, 3, 4-tetrahydroisoquinoline group, a 1,3,4,9-tetrahydro- 

20 beta-carbolinyl group, a piperidine group or a piperazine group, for example a 1, 2, 3, 4~ 
tetrahydroisoquinoline group, a piperidine group or a piperazine group, the piperidine 
and piperazine groups being unsubstituted or substituted by 1 or 2 substituents selected 
from phenyl, pyridyl and hydroxy groups, the phenyl and pyridyl groups being 
optionally further substituted by one or two halogen atoms, for example chlorine atoms. 

25 The piperidine and piperazine groups are, for example, substituted by one or two 
. phenyl groups. 

Preferred compounds of formula I include the compounds of formula la 
described hereinbelow, and pharmaceutical^ acceptable salts thereof: 
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la 

wherein R», R 2 , R J , R 4 , R 5 , R 8 , R', R'° and R n are as defined above. 
Preferably, in the formulae (I) and (IA), 
5 - R 1 and R 2 are the same or different and each independently represent 

hydrogen, a group of formula -{CH^-R 7 wherein n and R 7 are as defined above or a 
C,-C s alkyl group which is unsubstituted or substituted by one or more, for example 1 or 
2, substituents selected from hydroxy, C,-C 6 aflcoxy, C,-C 6 alkylthio, amino, and mono- 
and di-{C,-C 6 alkyl)amino.groups. 
10 . R 3 represents hydrogen, halogen or a C,-C 6 alkyl group which is 

unsubstituted or substituted by one or more, for example 1 or 2, substituents selected 
from halogen atoms and hydroxy groups; 

R 4 and R 5 are the same or different and each represent hydrogen, 
halogen, C,-C s alkyl, C,-C 6 haloalkyl, hydroxy, C,-C 4 alkoxy, C,-C s alkylthio, amino or 
15 mono-ordi^C,^ 6 alkyl)amino. 

Preferably, L, is a direct bond or -CKCH^-, -0(CR 8 RV. -SCCR'RV. 
-CH=CH-, -(CHJ.-. -CCR-RV. -(GHJ.O-. <CR«R%0-, -0(0^,0-, -{CR g R 9 ) in N(Z> 
or -N(Z)(CR 8 R*) m -, for example, a direct bond or -0(CHz)m-> -0(CR s R 9 ) n ,-, -S(CR*R 9 ) m s 
-CH=CH-, -(CH^-, -(CR^V. -(CH^O-, -(CR'RVK -<CR 8 R\N(Z> or - 
20 NCZXCRWL:. wherein m is from 1 to 4, Z is hydrogen or C,-C 4 alkyl and R* and R 9 
are the same or different and each represent hydrogen, C,-C 4 alkyl, Cj-C 6 cycloaflcyi,. 
(Q-C s cycloaDcylH C,-C 4 alkyl)-, phenyl or phenyKQ-C 4 alkyl>; and 

R* represents -C(Q)NR ,0 R", -ON=CR ,2 R 15 , or a phenyl, heterocyclyl or 
heteroaryl group, for example a heterocyclyl or heteroaryl group, the phenyl, 
25 heterocyclyl and heteroaryl groups being unsubstituted or substituted with substituents 
R 14 to R 17 , wherein: 
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R 10 and R u are either: 

(a) . the same or different, each independently representing hydrogen, a Cj-C$ 
.alkyl group, a Cj-C 6 cycloalkyl group optionally fused to a phenyl ring, or a phenyl 
group, the alkyl group being unsubstituted or substituted by 1 or 2 substituents selected 

5 from hydroxy, halogen, C X -C A alkoxy and amino groups and the phenyl and cycloalkyl 
groups being unsubstituted or substituted by 1, 2, 3 or 4 substitutents selected from (1) 
groups of formula -(Ciyjt 7 , -O^CH^ 7 , -SKCH^-R 7 and -COR and -CONHR 
wherein R is C,-C 6 alkyl or -(CH^^R 7 and n and R 7 are as defined above, (2) groups of 
formula <CH 2 ) 11 -S(0) 2 NR , R ,, wherein n is as defined above and R # and R n are the same 

10 or different and are each selected from hydrogen and C r -C 6 alkyl or form, together with 
the N atom to which they are attached, a 4- or 5- membered saturated heterocyclic ring 
containing 1 or 2 heteroatoms selected from N, O and S, (3) groups of formula -(CH^- 
COJR m wherein n is as defined above and R m is hydrogen or C,-C« alkyl, (4) groups of 
formula -NTt m, 3 wherein each R ,m is the same or different and is a C,-C 6 alkyl group, 

15 and (5) halogen atoms and C,-C 6 alkyl, hydroxy, C,-C 4 alkylenedioxy, C,-C 6 alkoxy, C,- 
C 6 alkylthio, amino, mono- and di-(C,-C 6 aIkyl)amino, nitro, cyano, hydroxycarbonyl, 
(C,-Q alkoxy)carbonyl, (C r C 7 acyl)amino, carbamoyl and C x -C $ haloalkyl groins, 

(b) together with the N atom to which they are attached, a 3- to 7- membered 
ring containing from 1 to 4 heteroatoms selected from N, O and S which ring is (i) 

20 optionally fused to an aromatic ring or to a heteroaromatic ring which is in turn 

optionally fused to an aromatic ring and is (ii) substituted or unsubstituted by 1, 2 or 3 
substituents independently selected from halogen atoms, groups of formula -X-R 7 and 
-C0 2 -X-R 7 wherein X is a direct bond, a C 1 -C 4 alkylene group or a carbonyl group, for 
example a direct bond or a C,-C 4 alkylene group and R 7 is as defined above, and 

25 hydroxy, cyano, nitro, carbamoyl, hydroxycarbonyl, C,-C 6 alkoxycarbonyl, mono- and 
dHC,-C 6 alkyl)amino, amino, divalent alkylene and C,-C 6 alkyl groups, the alkyl 
substituents being unsubstituted or substituted by 1 or 2 further substituents selected 
from hydroxy and amino groups and the moiety X being unsubstituted or substituted by 
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one or two substituents selected from phenyl, C,-C 4 aDcyl, hydroxy, -COjH and -C0 2 -. 
(C,-C 4 aDcyl), or 

(c) defined so that R'° is hydrogen or a C,-C 4 alkyl group and R" is a group 
of formula -X'-R 7 ' wherein: 

5 - X* is a direct bond, a C,-C 4 aDcylene group or a carbonyl group, for 

example a direct bond or a C,-C 4 aDcylene group, wherein the C,-C 4 aDcylene group is 
unsubstituted or substituted by 1 or 2 substituents selected from phenyl, C,-C 4 alkyl, 
hydroxy, -COjH and -C0 2 -(C,-C 4 aDcyl) groups; and 

R 7 * is a C 3 -C< cycloaDcyl group, a phenyl group or a cyclic group which is 

10 a 5- or 6- membered aromatic or non-aromatic ring which contains 1 or 2 heteroatoms 
selected from N, O and S and which is optionaDy fused to a phenyl ring, the phenyl 
group being unsubstituted or substituted by 1 or 2 substituents selected from halogen 
atoms and C,-C 4 aDcyl, phenyl, hydroxy, C,-C 4 aDcoxy, C,-C 4 aDcylthio, amino, mono- 
and dHC,-C 4 aDcyl) amino and C,-C 4 haloaDcyl groups, and the cyclic group being 

15 unsubstituted or substituted by 1 or 2 substituents selected from halogen atoms and 
C,-C« alkyl, phenyl, phenyHC,-C 4 -a0cyl)-, hydroxy, C,-C 4 aDcoxy, C,-C 4 aDcylthio, 
amino, mono- and di^C.-C, aDcyl)amino and C,-C 4 haloaDcyl groups, 

provided that when X" is substituted, R 7 ' is a said unsubstituted or substituted 
phenyl group, 

20 R 12 and R 13 are the same or different and each represent hydrogen, amino, (C x -C s 

aDcyl)amino, m-(C r C s aDcyl)amino, C,-C s aDcyl, Cj-C 6 cycloaDcyl or phenyl, the aDcyl 
moieties being unsubstituted or substituted by 1 or 2 substitutents selected from 
hydroxy groups and halogen atoms and the cycloaDcyl group and the phenyl group being 
unsubstituted or substituted by 1, 2, 3 or 4 substituents selected from halogen atoms and 

25 C,-C 4 aDcoxy, C,-C 4 aDcylthio, C,-C 4 aDcyl, hydroxy, C,-C 4 haloaDcyl, amino, and mon- 
and di-(C,-C 4 aDcyl)amino groups, and 

R 14 to R 17 are the same or different and each independently represent hydrogen, 
a halogen atom, a group of formula -(CH^-R 7 wherein n and R 7 are as denned above, 
or a C,-C 6 aDcyl group, for example hydrogen, a group of formula -(CH^n-R 7 or a C,-C s 
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alkyl group, or R 14 and R 15 are as defined above and R 1 * and R 17 , together with the atoms 
to which they are attached, form a 4 to 8 membered aromatic or non-aromatic ring 
which contains from 0 to 4 heteroatoms selected from N, O and S and which is 
unsubstituted or substituted by 1 or 2 substituents selected from halogen atoms and C r 
5 C 6 alkyl, C r C 6 haloalkyl, hydroxy, phenyl, phenyl-{C r C 6 alkyl)-, amino and mono- and 
dHQ-C* allcyl)amino groups. 

Particular individual compounds of the invention include: 

2-[4^2,4-ttoxcHl,3-dipropy^ 
yl)phenoxy]-iV-phenylacetamide 
10 6-{4-[2-Oxo-2-(4-phenylpipera2an-l-yl)ethoxy]phenyl}-l^ 
dihydropyirolo[3,2-<f]pyri^ 

2-[4^2,4-IXoxcHl,3-dipropyl-2,3,4^ 
yl)phenoxy]-iV-(4-fluorophenyI) acetamide 

6-{4-[2-(3,4-Dihydro-UW 
15 l,5-dihydropym>lo[3,2-d]pyr^ 

A^4<Mon)phenyl>2-[4^ 
pyirolo(3^^pyrimidin-6-yl)phenoxy] acetamide 

2-[4-{2,4-Dioxo-l ,3-dipropyl-2^^ 
yl)phenoxy]-AH4-trifluoro methoxyphenyl)acetamide 
20 . Aq4-Cyanc^henyl>2-[^ 

pyrrolo[3^^pyriinidin-6-yl)phenoxy] acetamide 

4. {2-(4-{2,4-Dioxo- 1 ,3-dipropyl-2,3 ,4,5-tetrahydro- lif-pyn-olo[3^-i]pyiTmidin- 
6-yl)phenoxy]acetylamino}ben2amide 

6-{4-[2-Oxo-2<2,3,5,6-tetrah^ 
25 dipropyl-l,5-dihydropyrroio[3^-if] pyrimidine-2,4-dione 

2-[4^2,4-Dioxo-l^-dipropyl-2,3,4,5-tetrahydr^ 
yl)phenoxy]-AK4-methoxyphenyl) acetamide 

2.{4^2,4-Dioxcnl,3-dipr^ 
yl)phenoxy]-iV-/?-tolylacetamide 
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M(4-Acetylphenyl>2<4K2,4Hlioxo-U^propyl-2,3,4>tetrahyd^lif- 
pyrrolo[3^^yrimidin-6-yl)phenoxy] acetamide 

4- {2-[4-(2,4-Dioxo-U-dipropyl-2,3 A5-tetrahydro-l/f-pyrrolo[3^H/]pyrinudiii- 
6-yl)phenoxy]acetylamiBO}benzoic acid ethyl ester 
5 2-[4-<2 ,4-DioxcHU^propyl-2,3,4,5-tetr^ 

yl)phenoxy]-AK4-trifluoTomethyl phenyl)acetamide 

: $^4-{2-[4^2^orc^henyl)piperazm-l^^^ 
l,5^y<iropyTrolo[3^^pyriinidine-2,4-dione 

jV^4-?e^Butylphenyl>2-(4K2A^^ 
10 pytrolo[3^^yiiiriidiii-6-yl)phenoxy] acetamide 

l.{2-[4<2ADioxo-UHiipropyl-2,3,4,5-t^^ 
6-yl)phenoxy]acetyl}^phenyl-piperidme-4-«irboDitrile 

6.{4.[2-{4-Benzhydrylpiperaziii-l-yl>2-oxoethoxy] phenyl}-l^-djpropyl-U- 
d2iydropyirolo[3^-^yrimidiiie-2,4-<iione 
15 2-[4^2,4-Diox<>l >dipropyl-2,3 A5-tetraty^ 

yl)phenoxy]-AK2-hydroxy-l^henylethyl)acetamide 

#^2<Moro-l-phenylemyl>2-[4^2A^ 
pyrrolo[3^]pyrimidm^yl)phenoxy]acetamide 
jVH4-Benzoylphenyl>2-[4^2,4Hiioxo-^^ 
20 pyirolo[3^^pyriinidin-6-yi)phenoxy] acetamide 

fl^4^yanomemylphenyi>2-[4K2,4^oxo-U^^ 
pyrrolo[3^^yrimidin-6-yl)phenoxy] acetamide 

2-[4^2^I*oxcHU^propyl-23A5^etrahyd^ 
yl)phenbxy3-iV-<4-sulfamoylphenyl) acetamide 
25 2^4^,4-Diox(>l>dipropyl-^ 
yl)phenoxy]-iVK4-hydxoxy-phenyl)acetamide 

iV"-Biphenyl^yl-2-[4K2,4^oxo-U^ropyl-2,3,4,5-tetrahydro-li^ 
pyirolo(3^^pyrimidm-6-yl)phenoxy] acetamide 
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jVH4-Ben2yloxyphenyl>2-[4-(2,4-diox^^ 
pyirolo[3^-<0pyiiniidin-6-yl)phenoxy] acetamide 
4-{2-[4-(2AIMoxo-U-dipropyl-2,3^^^ 
6-yl)phenoxy]acetyl}piperazine- 1 -carboxylic acid benzyl ester 
5 4-{2-[4-(2,4-Dioxc-U-<hpropyl-23A5-te^ 

6-yl)phenoxy]acetylamiira} 

. 4-{2-[4-<2ADioxc^l,3-<hpropyl-2,3A5-t^^ 
6-yl)phenoxy]acetyl}piperazine-l-carboxyhc acid phenyl ester 
2-[4-(2AWoxc-l,3-<hpropyl-2^,4>tetiah^ 
10 yI)phenoxy]-jV-[4-(pyiTOu\ime-l-su^^ 

6.{4.[2^4,4-Diphenyl-piperidin-l-yl>2-oxo-etfaoxy] phenyl}- U-dipiopyl- 1,5- 
dihydropyrrolo[3^-<i]pyrimidine-2,4-dione 

6^4.{2-[4-(4-Methoxyphenyl)piperidih-l-yl]-2-oxo-ethoxy}phenyl>U- 

dipropyl-l^-dihydro-pytrolo[3^-<fl pyrimidine-2,4-dione 
15 (4-{2-[4-(2ADioxc-U-dipropyl-2^A5-teti^ydro-lif-pyirolo(3^- 
^yrinn^in-6-yl)phenoxy]acetylainino}phenyl) acetic acid.ethyl ester 
6-<4-{2-[4-(l-Methyl-l^ben2oiniidazol-2-ylmethyl)piperazm 
oxoethoxy}phenyl>l,3-dipropyl-l,5-^ 

6-{4-[2-(3>Dipnenylpiperazm-l-y^^ 
20 dihydro-pyirolo[3,2-<f] pyriinidine-2,4-dione 

//.[4^4,4-Dimethyl-4,5-dihyditx>xazol-2-yl)phenyl]-2-[4-^ 

dipropyl-2^A5-tetrahydro-ltf-pyt^ 

(4-{2-[4-{2A!DioxcHU-dipropyl-2^ A5-tetrahyclro-lH-pyirolo[3> 

^yriiaidin-6-yl)phenoxy]acetylainino} phenyl)trimethyl ammonium 
25 6<4-{2-[4-<3,5-DicMoropyricIm-4-^^^ 

U-dipropyi-l^-dmydropyiTolo[3^-<i]pyrimidme-2,4^ 

6-{4- {2-[4-(6-Cbioroben20thiazol-2-yl)piperazin- 1 -yl]-2-oxo-ethoxy}phenyl> 
l^-dipropyl-l,5-dihydropyrTolo(3^-<fl pyrimidine-2,4-dione 
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^4-Acetylamixwphmyl^ 
pyrrolo[3 ^^ynmidin-6-yl)phenoxy] acetamide 

6-{4^2-Oxo-2KU,4^MBtr^ 
1 ,5-dihydropyrrolo[3^-<f| pyrimidine-2,4-dione 
5 2-[4^2>Dioxo-Uniipropyl-2^,4,5-te 
yl)phenoxy]-M<4-iodophenyl)acetamide 

2-[4^2^Dioxo4;3^propyl-23A5-teti^ydrc-l^^ 
yl)pbenoxy]-<V-{2-hydroxy-2-phenylethyl)acetamide 

2-(4K2ADioxc-U^propyl-23A5-tetrahydrc-^^ 
10 yI)phenoxy]-A r -(2-hydroxy-l-methyl-2-phenylediyl)acetamide 

A^7<:yan<>3-hydroxy-2^Hiimethylc^ 
dipropyl-2;3A5-tetrahydro-l#-pyr^^ 

A^l-Benzyl-3-hydroxypiperi^ 

2;3,4,5-tetrahy<ko-li^py^^ 
15 2-[4-(2ADioxo-U^propyl-2,3A5-tetrahydro-l/f-pyrrolo[3^Hl]pyriiiii 

yl)phenoxy]-iV-[2-hydroxy-2K4-hydioxyphenyl)ethyl]acetanu 

2-[4-(2,4-Dioxo-l ,3-dipropyl-2,3 A5-tetrahydro4/f-pynolo[3^]pyrimidiii-6- 
yl)phenoxy]-^-[2-hydroxy-2K4-hydroxy-3-hydroxymethylphenyl)e^ 

2-(4^2ADioxc-l>dipropyl-2,3A5-tetraty^ 
20 yl)phenoxy]-/^2-hydroxymdan^l-yl)acetaniide 

6-{4-[2-Ox<>2^6^tolyl-2,6Hjiazafaicyclo[2.2J]hept-2-yl>thoxy]p^ 
dipropyl-l,5^y(hropyirolo[3^^]pyrimidme-2,4-<iione 

2-[4-(2,4-Dioxo-l ^^lipropyl-2,3 A5-tetrahydro-li/i>yrrolo[3^^yrimidiii^ 
yl)phenoxy]-iV-{2-hydroxyphenyl)acetamide 

25 {244^4-Dfa»-1.3-dipropyW 

yl)phenoxy]acetylamiiio} phenylacetic acid methyl ester 

{2-[4^2AI*oxo-l>dipropyl-2A4,5-tetr^ 
yl)phenoxy]acetylaniino} phenylacetic acid 
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(4. {2-[4^2,4-IMoxo-U^propyl-23,4,5-tetrahydro-lif-pyirolo[3^- 
d]pyrimidin-6-yl)phenoxy]acetylammo} phenyl)acetic acid 

JV^-AffrinoetoylH^U^^y^ 
pynolo[3^^pyriinidin^yI)pheQOxy]acetamide 
5 iV-<4-Bromophenyl>2-[4-(l >dimethyl-2,4-dioxc~2,3 ,4,5-tetrahydro-LH'- 

pynolo[3^^yriim<iin^yl)plienoxy]acetaniide 

. 2-[4^1>Dimethyl-2Atfaxo^ 
yl^henoxyl-iV-phenylacetaniide 

2 .[4^i3-Dimethyl-2,4^ox(>2^,4,5-tetrahydro-lJy-pyTO^ 

10 yi)phenoxy]-iV-{4-fluoropIienyl) acetamide 

1 ,3-Dimethyl-6- {4-[2-{4-methylpipera2in- 1 -yl>2^xo-ethoxy]phenyl} -1 ,5- 
dihydropyrrolo[3^^yriraidiiie-2,4-dione 

U-Dimethyl^[4-(2-morpholiii-4-yl-2-oxo€thoxy)phenyll-l,5- 

d£hydropyrrolo[3^-</]pyrimidiQe-2,4-<iioiie 
15 6-{4-[2K3,4-D%dro-lif-isoquinolin-2.yl>2-oxoethoxy] phenyl}-U-dimethyl- 

'l,5^ydropyrrolo[3^^yrimidine-2,4-dione 

tf^yclopentyl-2-[4KUHiira^^ 
rfjpyrimidin-6-yl)phenoxy] acetamide 

tf<4-Acetylpheiiyl>2-[4KU^e^ 
20 pyirolo(3^^pyrmiidiii-6-yl)phenoxy] acetamide 
jVKl*Bei^imidazol-2-yl>2-[^ 
li?-pyrrolo[3^^yrimidiii-6-yl) phenoxy]acetamide 

JVK4^yancphenyl>2-[4KU^^ 
pynolo[3^pyriinidin-6-yl)pheiioxy] acetamide 
25 6-{4-[2K3ADihydro-2if-qumolm-l-yl>2-oxoe±oxy] phenyl}-U-dimethyl- 

l,5^ydropyirolo[3^^pyrimidine-2,4-dione 

2^4<l>Dimetoyl-2,4^oxo-2^A5-^^ 
yl)phenoxy]-W-[U,4]thiadiazol-2-ylacetamide 

134*memyl^{4-[2^xo-2K4i>henylpipe 
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dihydropyrrolo[3^*^ 

2-[4-(l >Dimethyl-2A<ttox^ 
yl)phenoxy]-AK4-nitrophenyl) acetamide 

6-(4- {2-[4-{4-Fluorophenyl)piperazin- 1 -yi]-2-oxoethoxy}phenyl> 1,3-dimethyl- 
5 1 ,5-dihydropyirolo[3,2-<i] pyrimidine-2,4-dione 

6-{4-[2<4-Benzyipipei^-l-yl>2^xoethoxylphenyl}-U 
dihydropyirolo[3£-<|pyrim * — 

6^4-{2-[4^2-Methoxyp^ phenyl>U- 
dimethyl-l^-daydro-pyEroloCS^-^l pyrimidine-2,4-dione 
10 6-(4-{2-{4<4-Methoxyphenyl)piperazin-l-yl]-2-oxo ethoxy}phenyl>13- 

dimethyl-l,5HlihydropyiTOlo[3^-d] pyrimidine-2,4-dione 

l>Dimethyl-6-{4- {2^xo-2-[4^3-trifluoromethylphenyl)piperazin-l- 
yl]ethoxy}phenyl>l,5-<^ydropyTTolo {3^^yriinidiae-2,4-<lione 

U.Dimethyl^{4-[2^xo-2^4-^^ 
15 dihydropynplop^-^yriim 

13-DimethyW-{4-[2^xo-2^ 
1 ,5-dihydropyrrolo[3^-<f3pyrim 

^pyrimidin^yOphenoxyj-tf-m^ 
20 jV-Benzyl-2-{4^1,3^etbyi-2,^^ 
dJpyrinridin^yl)phenoxy]^ 

2-[4^13-Dimethyl-2,4^^^ 
y0phenoxy]-W-indan-l -yl-acetamide 

2-{4^1>I^ethyi-2Adioxo-2^^^ 
25 yl)phenoxy]-A/H[4-fluorobCTzyl) acetamide 

2-[4^1>Dimethyl-2,4^ox<^ 
yl^henoxyj-Z^-ftiraii^-ylinethyl acetamide 

NK4^orobenzyl>2-^ 
pyrrolo[3^^]pyriiiiidin-6-yl)plienoxy] acetamide 
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2-[4-{U-Dimethyl-2,4-d^ 
yl>phenoxy]-#Kl-phenylethyl) acetamide 
2-[4-{l>Dmethyl-2,4-dioxcH2^^ 
yl)phenoxy]-AK3-methoxybenzyl) acetamide 
5 tf-Benzyl-2-[4KU^eto^^^ 
d]pyrimidin-6-yl)phenoxy] acetamide 

1 3-Dimethy 1-6- {4-[4-oxo-4-(6-o-tolyl-2,6-dia2abicyclo[2^. 1 ]hept-2- 
yl)butoxylphenyl}-l,5-dihydropyrTolo[3^-d] pyrimidine-2,4-dione 
2-[4-{ 1 3-Diethyl-2,4^oxo-2;3,4>te^ 
. 10 yl)phenoxy]-A r -phenyiacetamide 

1 ,3-Diethy 1-6- {4-(2-oxo-2-{4-phenylpiperazin-l -yl)ethoxy]phenylH,5- 
dihydropyrrolo[3^-d]py^^ 

A44-Cyanophenyi>2-[4^ 
pyrrolo[3^-d]pyriinidin-6-yl)pheiioxy] acetamide 
15 2-[4-(l-Methyl-2,4^oxo-3^ 
<f]pyrimidin-6-yl)phenoxy]-^ 

i jV^4-Ruorophenyl>2-^ 
pyrrolo[3^-<|pyrimidin-6-yl)phenoxy] acetamide 
A44-CMorobenzy^ 
20 pyTTolo[3^-cnpyrimidin-6ryl)phenoxy] acetamide 
6-{4-[2-(3,4-Dihydro-l^ 
propyl-! ^-dihydropyrrolo[3^-<f] pyrimidine-2,4-dione 

l-Methyi-6- {4-[2-oxcH2-(4-phenyl-pipera2in-l-yl) ethoxy]phenyl}-3-propy 1-1,5- 
dihydropynx>lo[3^-ii]pyrimidine-^ 
25 6-(4- {2-[4-(4-niiorophe^ 

propyl- 1 ,5-dihydropyrrolo[3 pyrimidiiie-2,4-dione 

4-{2-[4-(14rfethyl-2,4-diox^^ 
J]pyrimidin-6-yl)phenoxy] acetylamino}benzoic acid ethyl ester 

6.{4.[2^4-Hydroxy-4-phenylpiperidin-l-yi>2-oxo ethoxy]phenyl}-l-methyl-3- 
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propyl- l^-dihydropyirolo[3^-</] pyrimidine-2,4-dione 

l-{2-[4^1-Methyl-2,4-dioxo-3-propyl-2^,4>tetr^y<iro-lif-pyTO 

<^yrimidm-6-yl)pheno^ 

. #-Biphenyl-4-yl-2-[4-(l-memyl-2^oxo-3-^^ 
5 pyrrolo[3^^yrimidin-6-yl)phenoxy] acetamide 

6-{4-[2K4,4-Diphenylpiperidin-l-yI)-2<)xcHethoxy]phenyl}-l-methyl^ 
1 ^-dihydropyrrolo[3,2-<] pyriinidine-2,4-dione 
6\{4-{2-{4-<4-Memoxyphenyl)piperid^^ 
3-propyl-l,5-<imydropyirolo[3><flpyrii^ 
10 (4-{2-[4^1-M£hyl-2,4*lioK0-^ 

J]pyrimidin-6-yl)pheiioxy] acetylamino}phenyl)acetic acid ethyl ester 

6-{4-{2K3^-Diphenylpipera2k-l-yl>2<ixoethoxy]phenyl}-l-methy^^ 
I ^-dihydropyrrolo[3^-</3 pyrimidine-2,4-dione 
6^4-{2-[4-<6-CMoix>benzotbiazol-2-yl)^ 
15 methyl-3-propyl-l,5-<iihydro pyrrolo[3^^pyrirflidine-2,4-dioiie 

1- Methyl^{4-[2<>xo-2-(U,4,9-tetrahydro-P-carbolin-2.yl)ethoxy]p^ 

propyl- 1 ,5-dihydropynolo[3 ,2-<0pyrimidine-2,4-dione 

iV-<4-Iodophenyl>2-[4Kl-methyl-2,4-dioxo-3-propyl-2^,4>tetrahyQ^ 

pyirolo[3 ^-</]pyrimidin-6-yl)phenoxy] acetamide 
20 i-Memyl-6-{4-[4-oxo-4-{6^tolyl-2,6^azabicyclo[2^.1]hept-2- 
yl)butoxy]phenyl} -3-propyl- 1 ,5-dihydropyrroloC3^-^yrimidine-2,4-dione 

#^4-Huorophenyl>2-[4-(3-memyl-2^ox^ 
pynolo[3^-^yrimidiii-6-yl)phenoxy] acetamide 

2- [4-(3-Memyl-2,4-<iioxo-l-propyl-2^A5-tetrahydro-l/f-pyrrolo[3^- 

25 J]pyriimdiii-6-yl)phenoxy]-A/'-pb.enylacetamide 

AK4-Bromophenyl>2-[4-(3-memyl-2,4-doxcHl-propyl-2^A5-tetrahy<lro^ 

pyrrolo(3^-<f]pyrimidin-6-yl)phenoxy] acetamide 

6-{4-{2-{3,4-Dihydro-l#-isoq^ 
propyl- 1 >dikydropyrrolo(3,2-J] pyrimidine-2,4-dione 
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jV-Benzyl-2^4^3-methyl-2,4^^ 
d]pyrimidin-6-yl)phenoxy] acetamide 

JV-Beiizyl-Ar-memyl-2-[4-(3^^ 
pyirolo(3^wf]pyriiriidin-6-yl)phenoxy] acetamide 
5 3-Memyl-6-{4-[2:OXC-2K4-phenylpipe^ 

dmydropyrrolo[3,2-d] pyrimidme-2,4-dione 

. 6-{4-[2<4-Benzylpiperazm-l-yl>2w3Xoethoxy]phenyl}-3-methyl-l-propyl-U- 

dihydropyirolo{3^^yriniidiiie-2,4-dione 

3-Methyl^{4-[4^xo-4-(6-o-tolyl-2,6-diazabicyclo[2.2.1]hept-2- 
10 yI)butoxy]phenyl} - 1 -propyl- 1 ,5-dmydropyrrolo[3 ^-<jpyrimidme-2,4-dione 

iV-Cyclopentyl-2- {4-{l-(3-methoxypropyl>3-methyl-2^ 
tetrahydro-l#-pyrrolo(3£-<ifr^ phenoxy} acetamide 

2- {4-[l-(3-Memoxypropyl>3-memy^ 

pyirolc[3;2-d]pyrimi<im-6^^ 
15 2-[4^3-Isobutyl-l-memyl-2,4^ox<^2,3A5-tetrahydro-lif-pyrrolop 

<tpyriimdin-6^yl)phenoxy]-A^-phenylacetaiiude 

3- IsobutyI-l-memyl-6^{4-[2-oxo-2-(4-phenylpiperazm-l-y0emoxy]ph^ 

dmydropyrrolo(3^-^pyrmiidine-2,4-dione 

4- {2-[4<2>Dioxo-l-propyl-2^,4,5-tetrahydro-li/-pyrrolo[3^-^ 

20 " yi)phexioxy]acetylairiiiio}beiizoic acid ethyl ester 

6^4- {2-[4^4-Memoxyphenyl)pip^ 

l^-dmydropyrrolo[3,2-<f] pyrimidme-2,4-dione 

6^4-{2-[4-<4-Memoxyphenyl)piperazm-l-yl]-2-oxo-emoxy}phenyl>l-propyl- 

1 ^-dmydropyrrolo{3,2-</] pyrimidine-2,4-dione 
25 A^4-Bromophenyl>2-[4-(2,4^^ 

pyrrolo[3^-^pyrimidin-6-yl)phenoxy] acetamide 

2-[4-(2ADioxo-l-propyl-2,3 A5-tetrahydro-lif-pyrrolo[3^-</]pyrmudm-6- 

yl)pheiioxy]-AK4-flrorophenyl) acetamide 

2-{4-[l,3-Bis(2-memoxyemyl>2,4-<lipxo-23,4 > 5-tetrahydrc-lif-pyrrol6[3> 
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^yrimidin-6-y l]phenoxy } -iV-phenylacetamide 

2-{4-[l>Bis(2-methoxyethyl>2A<iioxo^ 
d]pyrinudin^yl]phenoxy}-AK4-fluorophenyl)acetamide 

2-{4-[l^-Bis(2-methoxyethyl>2,4Klioxch2^A5-tetrahydTCHlif-pyTO 
5 ^yriinidin-6-yl]phenoxy}-^4-bromophenyl)acetam 

1 ^-Bis(2-methoxyethyl)-6- {4-[2-oxo-2-<4-phenylpipera2in- 1 - 
y l)ethOxy]phOTyl} - 1 ,5^ydropyirolo[3^ 

methoxyethyl> 1 .S^ydropyrrolo^-^] pyrimidine-2,4-dioiie 
10 2-[4^1>Bis(cyclopropylmethyl>2>^^ 
^yriinidin^-yl)phenoxy]-//-phenylacetaraide 

2-[4K13-Bis(cyclopropyimethyl>2A^^ 
<Jpyriimdin^yl)phenoxy>AK^fl u o^ hCT y0^etamide 

2-[4^13-Bis(cyclopropylmethyl>2,4^oxc^ 
15 ^yrinudin^yl)phenoxy]-AK4-bromophenyl)acetaim 

l r 3-Bis(cyclopropylmethyl>6-{4-[2-oxo-2-(4-phenylpiperazin-l- 
■ I)ethoxy]phenyl}-U-dfliydropyiT0lo[3^-<f] pyrimidine-2,4-dione 

l>Bis(cyclopropyimethyl)^{4-[2^3A^ 
oxoethoxy]phenyl}-l,5Hiihydropyrr^ 
20 . ^-[^T^oro-U-dimethyl^,^^ 

<]pyriimdin^yl)phenoxy]-A44^yanophenyl)acetaniide 

2-[4<7-Bromo-2Adioxo-U^propyl-2,3A5-te^ 
^yrimidin^yl)pheQoxy]-M-phenylacetainide 

2-{4<7-BromcH2,4^oxo-U^P«>pyl-2r3A5-tetrahydro-lir-py^ 
25 ^yriimdin^yl)phenoxy]-A/K4-fluorophenyl)acetaiiiide 

2-{4<7^oro-2,4Hiioxo-U^propyl-2^A5-te^ 
J]pyrimidin^-yl)phenoxy]-/VK4-fluorophenyl)acetainide 

2-[4-(7-Chloro-2,4-dioxo- U-dipropyl-2,3 ,4,5-tetrahydro- l/f-pynolo[3^- 
</]pyriirudiii-6-yl)phenoxy]-^-pb.enylacetamide 
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N<4-Bromophenyi>2-[4<7-cMo^^ 
lff-pyrrolo[3 l)phenoxy]acetaini 

2-[4^7<M)ro-2,4-dioxo-l^^ 
^yrinudin^yl)phenoxy]-^ 
5 2-[4<7^oro-2,4-dioxo-U^propyl^^^^ 
^yriiridin-6-yl)ph^ 

2-[4^7-Chloro-2,4-dw^^ 
^pyrimidin-6-yi)phenoxy^^ 

2-[4<7<Moro-2,4-dioxo-U-^ 
1 0 d]pyrimidin-6-yl)phenoxy]-^ 

2-[4K7^oro-2,4-dioxcnl3^ 
tf]pyriinidin-6-yl)ph^ 

AT-Beirzyl-2-[4^7^hloro-2,^ 
pyrTolo[3^^yriini<iiii-6-yi)phenoxy] acetamide 
15 2-[4^7-Chloro-2A<iioxc^ 

^pyriinidin^yl^henoxyJ-A^tolylacetamide 

2-[4<7^oro-2,4^oxo-U^prop^ 
<]pyiiimdm-6-yl)pheno 

2-(4^1>Dimethyl-2,4^ 
20 yl>3-methoxyphenoxy]-iV-phenyl-acetainide 

2-[4^1>Dimethyl-2,4^oxo-23,4^ 
yl>3-methoxy-phenoxy]-AH4-fluorophenyl)acetamide 

#^4<^orobenzyi>2-[^^ 
pyiTolop^flpyrimidin^ 
25 6-{4-[2<3,4-Dihydro-lif-isoquinolin-^ 

1 ^-dimethyl- 1,5-dihydropyirolo [3 ^ni]pyriiiiidine-2,4-dione 

6-{2-Methoxy^[2^xcn2^4-ph^ ■ 
dimethyl- 1 ,5-dihydropyrrolo[3^-if3 pyrimdme-2,4-dione 

jVL(4^yanophenyi>2-[4-(U 
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pyralo[3;2^pyriimdm^yl^ 

A44-Bromophenyl>2-[4^1 3-dimethyi-2, 
pyrrolo[3 ^^pyriirridin^yl>3-methoxy^^ 

6-(2-Methoxy-4- {2-[4-{4-methoxyphenyl>piperidin- 1 -yl]-2-oxoethoxy} phenyl)- 
5 1,3-dimethyl-l ,5-dihydropyrrolo [3^^yrimidine-2,4Hiione 

6K2-Methoxy^{2-(4K4-metto 
oxc^thoxy}phenyi)-U^ethyl-l,5^ydropyirolo [3^^yrimidine-2,4-<tione 

2-[4^1>Dimethyl-2A<iio^ 
yl>2-methoxyphenoxy]-A r -phenyl acetamide 
10 2^4-(l ,3rDimethyl-2,4^oxcn2^,4^ 

yl)-2-methoxyphOTOxy]-iV^ 

A44-<^orobenzyi>2-^ 
pyirolo(3^<|pyriinidin^ 

6-{4-[2^3,4-DihyditHli^ -3-methoxyphenyl}- 
15 13-dimethyl-l,5^ydropyrrolo[3^-<| pyiimidine-2,4-dione 

6-{3-Methoxy^[2<>x(>-2^4-phenylpipera2m ethoxy]phenyl} -1,3- 
dimethyl-l, 5^iihydropym>^ pyrimidine-2,4-dione 

AK4-Cyanopheny^ 
pyrrolo[3^^pyriirudin^yl>2-methoxyphenoxy 

20 ■ N+A-Bmaop^^ 
pynolo[3^-d]pyrimidi^^ 

4-{2-{4-(l>Diinethyl-2,4^oxo-2^ 
^yrimidin-6-yi>2-methoxyphenoxy] acetylamino } benzoic acid ethyl ester 

6^3-Methoxy^ {2-[4^4-methox 
25 l^-dimethyl-l,5^ydropyirolo[3^-</] pyrimidine-2,4-dione 

6-<3-Methoxy^{2-{4-<4-metho^ 
1,3-dimethyl- 1 ,5^ydropyiTolo[3^^pyrimidine-2,4Hlione 

2-{4-(2,4-DioxCHl,3^propyl-2^ 
yi)phenoxy]-iV-phenylpropionamide 
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6-{4-[2^3,4-Dihydro-lif-isoqumo^ 
dipropyl-i,5^ydropyiTolo[3^^pyrMdiiie-2,4-dioQe 

. 6-{4-[l-Methyl-2Hjxo-2^4-phraylpipera^ 
l,5^ydr<^yirolo[3^-ci]pyriimdine-2,4-dione 
5 #^4-Cblorobenzyl>2-[4-(2,4-dioxo-U^^ 
pyirolo[3^^yiimidin-6-yl) phenoxyjpropionamide 

^-[^.^Dioxo-UHiipropyl^.^-te^ 
yl)phenoxy]-//-(4-fluorophenyl) propionamide 

2-[4-(2A^oxcHU-dipropyl-23,4,5-tetrahy^ 
10 yl)phenoxy]-iV-<4-methoxyphenyl) propionamide 

2-{4-(l>Dimemyl-2,4-dioxo-2,3,4^-tet^ 
yl)phenoxy]-A/'-phenylpropionamide 

2-[4^1>Dimethyl-2,4-dioxch23^ 
yl)phenoxy]-AK4-^uorophenyl) propionamide 
15 A^4-Bromophenyl)-2-[4KU-dimemyl-2,4^^ 
pynt>lo[3^^yriniidin-6-yl)phenoxy] propionamide 

1 >Dimethyl-6- {4-[l-methyl-2-oxo-2-(4-phenyl piperazin-l-yl)ethoxy]phenyl}- 
1 ,5-dihydropyrrolo[3,2-</] pyrimidme-2,4-dione 

6- {4-[2-(3,4-Dmydro-lfr-isoquinolm-2-y^ > 
20 dimemyl-l^^ydropyirolo[3^^pyrimidme-2,4-dione 
2-[4^2,4-Dioxc>-l,3^ropyl-23A5-tetrahyd^ 
yl)phenoxy]-Ar-phenyfljuryrainide 

2-[4-{2ADioxo-U-dipropyl-2,3A^tetrahy^ 
yl)phenoxy]-A44-fluorophenyl) butyramide 
25 iVK4-Bromophenyl)-2-[4K2,4^^ 

pytrolo[3^^pytimidin-6-yl)phenoxy] butyramide 

6-{4-[1^4-Phenylpiperazme-l<arbonyl)propoxy]phenyl}-U-^propyl-li5- 
dihydropyrrolo[3^^pyrimidine-2,4-dione 

6- {4-[l-<3 ,4-Dih.ydro- lff-isoqumoline-2-carbonyl) propoxy]phenyl}- 1,3- 
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dipropyH ,5-d2iydropyrroio[3^-<i] pyrimidiiie-2,4-dione 

2-[4^2ADioxcHl3Hlipropyl-23,4,5-tetrahydro-l^py^ 

yl^henoxyi-Z-methyl-A^phenyl propionamide 

2-[4^2^Dioxo-U^propyl-23A5-tetr^ 

5 yl)phenoxy]-AH4-fluo^ 

jV^4-Bromophenyl>2-(4^2,4^ox^ 
pyrroio[3^^pyrimdin-6-yl)phenoxy] -2-methylpropionamide 

6-{4-[lJ-Dimethyl-2<>xo-2^ 
dipropyH,5-dihydropyrrolo[3^-<i] pyrimidine-2,4-dione 
10 6-{4-[2-(3 ,4-DihydrcHl#-isoq^ -2-oxoethoxy]phenyl} - 

13-dipropyl-l,5-dihydropyiTolo[3^-^ pyrimidine-2,4-dione 

2-[4^2^DioxCHl3^propyl-2,3,4,^ 
yl)phenoxy]-2//^ph€nylacetainide 

2- {4-{2 ADioxo-U-dipropyl-2,3,4^-tetrahydro- lH-pyrrolo[3^^yrimidin-6- 

15 yl)phmoxy]-#-(4-fluorop 

6-{4-[2^o-l-phenyl-2K4-pbe^ phenyl} -U-dipropyl- 

1 ,5nlihydiopyirolo(3^-J]pyTimidm 

3.[4^2ADioxo-l,3-dipropyl-23A5-tetrahyd^ 
yl^heny^-iV-phenylpropionamide 
20 . 3-[4-(2APioxo-l^Hiipropyl-2^,4,5-tetrahydro-i^ 
yl)phenyi]-AK4-fluorophenyl) propionamide 

6-{4-[3-tao-3^4-phenylpipera^ . 
dihydropynolo[3^-J]pyrimidke-^ 

6-{4-[3^3,4-Dihy<iro-lH-^ phenyl}-l,3-dipropyl- 
25 l,5niihydropyn^lo(3^<|pyrimidine-2,4^ 

3- [4^2AI^oxcHl,3Hfipropy^^ 
. ylJphenyll-^-phenylacxyiamide 

6-{4-[3-Oxo-3K4-phenylpiperazin-l-yl)propenyi]pheny 
dihydrppyrrolo[3^^pyriinidine-2,4-<iioiie 
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6-{4-[3-(3 ,4-Diliydro-lif-isoquinolin-2-yl)-3-oxo propenyi]phenyl}-l,3- 
dipi^yl-l,5Hiihydropyrrolo[3^-<f] pyriinidine-2,4-dione 

4-[4^2ADioxo-U^propyl-2^A5^^ 
yl^henoxyj-A^phenylbutyrainide 
5 4-[4-(2ADioxo-Uniip^ 

yl)phenoxy]-iV-(4-fluoropheiiyl) butyramide 

; 6-{4-[4^o^4-phOTytpip 
dihydropyirolo(3^-rflpyrij3aidine-2 

6- {4-[4-{3 ,4-Dihydn>-lif-isoquinolin-2-yI)^xobutoxy^ phenyl} -1,3-dipropyl- 
10 l^^ydropyrrolo[3^Hi]pyriirudine-2,4^ 
6-{4-[4-Oxo^6^tolyl-2,5^a^ 
dipropyH^-diliydropyrrolo[3^-^ pyrimidiiie-2,4-dione 

4^2ADioxcHU^ipropyl-2^A 
iV-phenylbcnzamide 
15 4K2,4-Dioxo-U^propy^ 
iV-(4-fluorophenyl)benzamide 

N-(4-BromophenylW2,4^oxcHU 
pyirolo[3^-<|pyrimid^ 

6-[4^4-PhenylpiperazM 
20 dihydropyriolo[3;2^pyri™ 

6-[4^3A^ydro-l#-isoqu^ 
djhydropyixolo(3 ^^pyrimidine-2,4-dione 

6-[4^3-Pbenyl-[ 1 ^,4]oxadiazol-5-ylmethoxy)phenyl]-13-dipropyH ,5- . 

dihydropyirolo[3^^pyii™ 
25 6-{4-[2^xo-2-{[amino(4-fluoropheayl)methyiene 

diamino]oxy}ethoxy]ph^ 

dione 

6.{4^[3^4-Fluorophenyl>[U,4]oxadiazol-5-ylmethoxy] phenyl} -U-dipropyl- 
1 ,5«Klihydropyrrolo[3^^pyriniidin 
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1 ,3-Dipropyl-6-[4-(3-pyridin-4-yl-{ 1 ^,4]9xadiazol-5-ylmethoxy)phenyl]-l,5- 
dihydropyn-olo[3^wi]pyriiiu<line-2,4^ 

6-[4-{Ben200xazol-2-ylinethoxy)phenyl]- i ^-dipropyl-l>dihydropyiTolo(3^- 
^pyrimidine-2,4-dione 
5 6-[4-(5-PhenylA5Himydro 3-<iipropyl-l,5- 

dihydropyrrolo[3^-^yriniidiiie-2,4-<iione 

6-[4^4-Methyl-5i>henyM,5^y 
l,5^ydropyirolo[3£^yi^d^ 

6-[4-<7-Benzyl-l^xa-3/7^az^ 
10 dipropyl-i,5Hiihydropyrr^ 

1 p-I)ipropyI-6-[4^quinolin-2-ylmethoxy)phenyl]- 1 ,5-dihydropyrrolo[3,2- 

^pyriinidine-2,4-dione 

2-[4-{2ADioxckl\3^propyl-2^^ 
yl)phenoxy]-N-pyridin-2-ylacetamide 
15 2-[4^2,4-IMoxo-U^ropyW^ 

yl)phenoxy]-N^3-hydroxypyridin-2-yl)^etainide 

2-{4-(2,4-Dioxo-UHiipr^ 
yl>phenoxy]-N^5-methylpyridin-2-yi)acetamide 

2-[4-(2,4-Wox6-l,3^propyl-2^^ 
20 yl>phenoxy]-N-pyridin-3-ylacetamide 

2-[4-(2AWoxo-U^propyl-2,3^ 
yl>phenoxy]-N^6-methoxypyridin-3-yl)acetamide 

2.[4^2,4-WoxcM3HiipiopyU^^ 
yl)phenoxy]-N-pyridin^ylmethylacetamide 
25 6KM2^o-2-[4K4-trifluo^ 
dipropyl-l,5Kiihydropyiroto^^ 

6-(4- {2-[4<3-CMorophenyl)p^^^ 
1 ,5^ydropyiToIo[3^^]pyrimi<iine-2^ 
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2-[4-(2,4-Dioxo- 1 ,3-dipropyl-2,3 ,4,5-tetrahydro- lH-pyrrolo[3 ^^i]pyriinidin-6- 
yl>phenoxy]-N-pyrazin-2-ylacetanride 

N^2,6-Dimethoxypyri^ 1 ,3-dipropyl-2,3 ,4,5- 

tetrahydro- lH-pytrolo[3,2-d]pymii^ 
5 6- {4-{2-(3- Aminopyrazol- 1 -yl)-2-oxoethoxy]pheny 1} - 1 ,3-dipropyl- 1 ,5-dihydro- 

pyirolo[3^^]pyrimidiDe-2,4-dione 

6^4-{2-[4-(3-Chloropheny^ 
l,5-dihydropynolo[3,2^]pyr^ 

1 ,3-Dimethyl-6-(4- {2<>xo-24M^ t ^ uoron iethylphenyl)pipera2iii- 1 - 
10 yl]ethoxy}phenyl>l,5-dihydropy^ 

6-<4- {2-[4-(4-Bromophenyl)piperazin- 1 -yl]-2-oxoethoxy } phenyl> 1 ,3-dimethyl- 
1 ,5-dihy<fropyirolo[3 ,2^]pyrinudine-2,4-dione 

6- {4-[2-(4-Hydroxy-4-phenylpiperidin- 1 -yl>2-oxoethoxy ]phenyl} - 1 ,3- 
dimethyl-l,5-dihydropyrrolo^^ 
15 l-{2-[4-(l,3-Diinet^ 

d]pyrimidiii-6-y l)phenoxy] ac ety 1 } -4-pheny lpiperidine-4-carbonitrile 

- 6- {4-[2-{4,4-Diphenylpiperidin- 1 -yi>2-oxoethoxy]phenyl} - 1 ,3-dimethyl- 1 ,5- 
dihydropyixolo(3^^]pyriimdine-2,4-dioae 

6^4- {2^4^4<3ilorophenyl)-4-hydroxypiperidin- 1 -yl]-2-oxbethoxy}phenyl> 
20 1 ,3rdimethy 1- 1 ^-dihydropyirolo[3 ,2ni]pyriiiiidine-2,4-dione 

6-(4- {2-[4^3,5-Ddchloropyridin^yl)piperazin- l-yl]-2-oxoethoxy}phenyl>13- 
dimethyl- 1 ,5-dihydropyirolo{3 ,2^]pyrimidine-2,4-dione 

6-(4-{2-[4-<5-CMorobenzotI^ 
13-dimethyl- 1 ,5«dihydropyrrolo[3^^i]pyriinid^ 
25 1 >Dimethyi-6- {4-[2-oxo-2-(l ,3,4,9-tetrahydro-b-caibolin-2- 

yl)ethoxy]phenyl} - 1 ,5-dihydropyriolo[3 ^^]pyrimidiiie'2,4-dioiie 

6-{4-(2- { 4-[ 1 -(4-Fluoropheny l)methanoy l]piperidin- 1 -y[}-2-oxo 
ethoxy)phenyi]-l ,3-dimethyl^ 
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2-(4^ 1 ,3-I^ethy 1-2,4^^ 
yl>phenoxy]-N-pyridin^ylmethylacetamide 

4_ {2-[4^1,3-Dimethyl-2,4^oxo-2,3,4,5-tetrahydr^ 
d]pyrimidin-6-y^ acid ethyl ester 

5 6^4-{2-[4^2-Methoxyph^ 
propyl- 1 ^-dihydropyrroto[3^]py^ 

6^4.{2-[4K3,5-Dichloropyridin-4-yl)pipera2in^ 

methy Wi>ropyl-i ^-dihydn>^ 

N^6-Methoxypyridto-3-yl>2^^ 
10 tetrahydrcnlH-pyiroloP 

1 -Methy l-6-(4- {2-oxo-2-[4-(4-trifluoromethy lphenyl)piperazin- 1 - 
yl]ethoxy}phenyl>3-propyl-l,5-^ 

6-[4^2-Morpholm-4-yl-2-oxoethoxy)phenyl]-3-propyl-l ,5-dihydropyirolo[3,2- 

d]pyrimidine-2,4-dione 
15 6-{4-[2-(4-Methylpipera^^ 

dihydropyirolop £^]pyrimidine-2,4-dione 

.2-[4^2,4-IMoxo-3-pr^ 
yl)phenoxy]-N-(2-hydroxyethyl)acetamide 
6^4-{2-{4^2-Methoxyphe^ 
20 l,5rdihydropyrrolo(3^^]pyriiiiidine-^ 
6- {4-[2^4-Benzylpipen^ 
dihydix>pyiiolo[3^-d]pyrimidine-2,4-^ 

2-[4-(2,4-I>ioxo-3-propyl-2^,4 t 5-tetrahydro- lH-pyirolo[3^-d]pyrimidin-6-yl^ 
phenoxy]-N-(4-fluorophenyl)acetamide 
25 N^4-Bromophenyi>2-{4^^ 
pyirolo[3^<)pyrimidin^ 

6-{4-{2-Oxo-2K4i>henylpi^^ 
dihydropynolo[3^^]pyriiiiidiiie-2,4-<lione 
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6-{4- {2-[4-(4-Fluoropfaenyl)piperaziii- 1 -yl]-2-oxo-ethoxy }phenyl)-3-methyH- 
(3-moipholin^ylpn)pyl)-l,5-dihyd^ 

3- Methyl- 1 -(3-morpholin-4-yl-propyl>6- {4-[2^xo-2^4-phenyl-piperazin-l - 
yl)ethoxy]phenylH,5Hiihydro^ 

5 3-Methyl- 1 -(3-mprpholin-4-yl-propyl)-6-{4- {2-oxo-2-[4-(4-trifluoromethyl- 

p heny l)-piperazin- 1 -yl]-ethoxy } phenyl> 1 ,5-dihydro-pytrolo[3 ^ni]pyrimidine-2,4- 
dione 

Pyrazin-2-yi-carbamic acid 4^2,4^oxcHl3^ipropyl-23,4,5-tetrahydrp-lH- 
pyrTolo[3^^]pyrimidin-6-yl)ben2yl ester 
10 (2,6-Dimethoxy-pyrimidin^yl)^aAamic acid 4-(2 7 4-dioxo-l ,3-dipropyi- 

2^A5-tetrahydrcHlH-pyirolo[3^ ester 

Pyridin-4-ylmethyl carbamic acid 4^2,4-dioxo-l,3-dipTopyl-23,4,5-tetrahydro- 
lH-pyrTolo[3^^]pyrimidin^yl)benzyl ester 

4- (3 -Ctdoropheny l)piperazine- 1 -carboxy lie acid 4-(2,4-dioxo-l 5 3-dipropyl- 
15 2^A5-tetrahydro-lH-pyn^ 

( 1 H-Pyrazol-3-yl)carbamic acid 4-(2,4-dioxo-l y 3-dipropyl-2^ ,4,5-tetrahydro- 
lH-pyixolo[3 ^^]pyrimidin-6-yl)benzyl ester 

4^3-Trifluoromethylphenyi)piperazine-l^art>oxylic acid 4-{2,4-dioxo-l,3- 
dipropyl-2^ A5-tetrahydr<>lH-^^ ester 
20 Isoxazol-3-yl-carbamic acid 4-(2,4-dioxo- 1 ^-dipropyl-2,3,4,5-tetrahydro- 1H- 

pyrrolo[3^^]pyrimidin-6-yl)benzyl ester 

(4-Fluorophenyl>carbainic acid 4^13-dimethyl-2,4-diox(>23»4,5-tetrahydro- 
lH-pyirolo[3^^]pyr^din-6-yl)benzyl ester . 

Benzylcarbamic acid 4r{l^-dimethyl-2,4^oxo-2^,4^-tetrahydro-lH- 
25 pyrrolo[3^Hl]pyriirddin^yl)beiizyl ester 

Phenyicarbamic arid 4^13^iimethyl-2,4Kiiox(>2^,4,5-tetrahydro-lH- 
pyn^lo[3^^]pyrimidin-6-yl)benzyl ester 

Pyridin-2-yl-caibamic acid 4^1^-dimethyl-2,4-dioxo-2 y 3,4,5-tetrahydro-lH- 
pyn-olo[3^^]p>riiiiidin-6-yl)beii2yl ester ... 
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(5-Methylpyridin-2-yl)-carbai^ 
tetrahydrcHlH-pynDlo[3^sl]pyriinidin^yl)-beiizyl ester 

Tlviophen-2-yl-carbamic acid 4^U^iimethyl-2,4-dioxo-2,3,4^-tetiahydro-lH- 
pyrrolo[3^]pyrimidin-6-yl>benzyl ester 
5 Thiophen-3-yl-carbamic acid 4^U-dimethyl-2,4-dioxo-2^,4,5-tetrahydro-lH- 

pyirolo[3^^]pyrimidin-6-yl)-benzyl ester 

. Furan-2-yl-carbamic acid4^U-<toethyl-2,4-dioxo-2,3,4,5-tetrahydro-lH- 
pyirolo[3^^]pyrunidin-6-yl>benzyl ester 

4-Phenytpiperazme-l-carboxylic acid 4-(l4-dimethyl-2,4-dioxo-2,3,4,5- 
10 tetrahydro-lH-pyirolo[3^^]pyrimidiii-6-yl>benzyl ester 

3 ,4-I^ydro-lH-isoquinoline-2-carboxylic acid 4-( 1 3-dimethyl-2,4-dioxo- 
23,4,5-tetrahydro-lH-pyrrolo[3^wi]pyrimidin-^y0benzyl ester 

Tbiophen-2-yl-caibamic acid 2-[4-{2,4-dioxo-U-dipropyl-2 r 5,4,5-tetrahydro- 
lH-pyitolo[3^^]pyrimidin-6-yl)phenoxy]ethyl ester 
15 (4-Bromophenyl)carbamic acid 2^[4-{2,4-dioxo- 1 ,3-dipropyl-2,3,4,5-tetrahydro- 

lH-pyrrolo[3^^]pyriiiii<iin-6-yl)phenoxy]ethyl ester 

l-[H2,6-imioro-phenyOmethanoy^ 
tetrahydrcHlH-pyrrolo[3^]pyi^clin^yl)beiizyl]urea 

6-[4-(5-Fluorobenzooxazol-2-ylmethoxy)phenyl]- 1 ,3-dipropyl- 1,5- 
20 dibydropyriolo[3^Kl]pyrimidiiie-2,4-dione 

6-[4-(lH-Beiizoimidazol-2-ylmethoxy)phenyl>13-dipropyl-l^- 
dihydropyiTblo(3^Hl]pyriiriidine-2,4-dione 

l>r^ethyl-6-[4Kquinolin-2-ylmetho 

d]pyrimidine-2,4-dione 
25 i^-Dimethyl-6-[4-(3-phenyl[U,4]oxadia2ol-5-ylinethoxy)phenyl>l^- 

dihydropyirolo[3^^]pyrimidme-2,4-dione 

l-Methyl-6-{4-<3-phenyl[lA4]oxadiazol-5-ylmethoxy)pheiiyl]-3-propyl-l,5. 

dihydropyirolo[3^^]pyriinidiiie-2,4-dione 
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6. {4-{3-(4-Fluorophenyl)[ I £,4]oxadiazoi-5-ylmethoxy]phenyl} - 1 -methyl-3- 
propyl- 1 ,5niihydropyirolo[3^^ 

6-[4-<5<lilorobenzooxazol-2-ylmetto^ 
dihydropyrrolo[3^Hl]pyrimidine-2,4^ 
5 6-{4-[3K4-Bromophenyl)-[l^ 
dihydropyirolo[3^-d]pyrimi^ 

1 >Dimethyl-6- {4-[H3-phenyl[l^^ 
dihydropyirolo[3^-d]pyrimid^ 

6^4-{l-[3-<4-Fluorophenyl)(l^^ 
10 • l^niihydropyrrolo[3^]pyriinidm 

l>Dimethyl^{4-[H3-thiophen-3^ 
1 ,5^iihydropyirolo[3£-d]pyi^ 

l>Dimethyl-6-(4-{l-[3K^ 
yl]ethoxy}phenyl>l,5-dihydropyr^ 
15 6-{4-[(4-Bromophenylamino)m^ 
dihydropyrrolo[3 ^^]pyrimidine-2,4-dione 

6^4-Phenylaminomethylphenyl>l^-<^^ 
d]pyrimidine-2,4-<iione 

20 and pharmaceutical^ acceptable salts thereof. 

Of outstanding interest are 6-phenyipyirolopyrimidinedione derivatives of 
formula (I), and phannaceutically acceptable salts thereof wherein: 

R 1 and R 2 are the same or different and each independently represent a 
25 Q-C4 alkyl group; 

R 3 represents hydrogen or halogen; 

R 4 and R 5 are the same or different and each independently represent 
hydrogen, Q-Q alkyl, C,-C 4 alkoxy or C r C 4 alkylthio; 

L x is -O-CHa-, -CI^-O- or -CH 2 NH-, for example -O-CHj-; and 
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R* represents a phenyl group; an oxadiazolyl group which is 
unsubstituted or substituted by a phenyl group; or a group, of formula -C(O)NR ,0 R", 
wherein either R'° is hydrogen and R" is a thienyl group, a thiadiazolyl group, a pyridyl 
group, an optionally substituted phenylcarbonyl group or a phenyl group which is 

5 unsubstituted or substituted by 1 or 2 substituents selected from halogen atoms and 
phenyl and benzyloxy groups or R 10 and R" form, together with the N atom to which 
they are attached, a 1, 2, 3, 4-tetrahydroisoquinoline group, a 1,3,4,9-tetrahydro-beta- 
caroolinyl group, a piperidinyl group or a piperazinyl group, the piperidinyl and 
piperazinyl groups being unsubstituted or substituted by 1 or 2 groups selected from 

10 hydroxy, optionally substituted phenyl and optionally substituted pyridyl. 

In this embodiment, R* may represent, for example, -C(O)NR l0 R" or an 
oxadiazolyl group which is unsubstituted or substituted by a phenyl group, wherein 
either R 10 is hydrogen and R" is a thiadiazolyl group, a pyridyl group or a phenyl group 
which is unsubstituted or substituted by 1 or 2 substituents selected from halogen atoms 

15 and phenyl and benzyloxy groups or R 10 and R" form, together with the N atom to 

which they are attached, a 1 , 2, 3, 4-tetrahydroisoquinoline group, a piperidinyl group or 
a piperazinyl group, the piperidinyl and piperazinyl groups being unsubstituted or 
substituted by 1 or 2 phenyl groups. 

20 • Examples of such compounds include: 

6-{4-[2-Oxc>-2-(4-phenylpiperazm-l-yl)emoxy]phenyl}-U^pn5pyl-l^- 
dihydropyirolo(3^-<f]pyrimidine-2,4-dione 

6- {4.[2K3,4-Dmydro-l/f-isoqumolm-2-yl>2-oxoethoxy] phenyl} -U-dipropyl- 
l,5Hiaydropyrrolo[3^Hi]pyTinndme-2,4-<hone 
25 2-[4KU-Dimemyl-2,4^oxo-23,4,5-tetrahydro-lff-pyrro 

yl)phenoxy]-AK4-fluorophenyl) acetamide 

U-Dimemyl-6-{4-{2^xo-2K4-phenylpiperazm-l-yl)emoxy]phenyl}-U 
daydropyrrolo(3^-<i]pyrinndine-2,4-dione 

AT-Biphenyl-4-yl-2-(4Kl-metoyl-2,4^ 
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pyirolo[3^^yrimidin-6-yl)phenoxy] acetamide 

6-{4-[2^4,4-Kpheaylpiperidin-l-yl>2^xo-€thoxy] phenyl} - 1 -methyl-3-propy 1- 
l,5-dihydropyirolo[3^-<(l pyrimidine-2,4-dione 

6-[4.(3-Phenyl-[l^,4]oxadiazol-5-ylmethoxy)phenyl>l ,3-dipropyH,5- 
5 dihydropyrrolo[3^^pyrimidine-2,4Hlio 

;VK4-BromophOTyl>2Wl^ 
pynx>lo[3^-<flpyrimi 

2-[4^2ADioxo-l,3Miipropyl-23A5-te^ 
yl)phenoxy]-A r -(4-fluorophenyl) acetamide 
10 2-[4<l 3-Dimethyl-2,4^ox<>2^,4,5-tetrahydrc^ 

yl)phenoxy]-iV-[ 1 ,3 ,4]thiadiazol-2-y lacetamide 

2-[4-(7-Bromo-2,4-dioxo- 1 ,3-dipropyl-23,4,5-tetrahydro l#-pyrrolo[3,2- 
^pyrimidin^yl)pheno^ 

A44-Benzyloxyphenyl>2-[4^2,4^oxo-l^ 
15 pyrrolo[3^^pyriinidin-6-yl)phen^ acetamide 

2-[4^ 1 3-Dimethyl-2,4Hiioxo-^^ 
yl)-2-methoxyphenoxy]-iV^4-fluorophenyl)acetamide 

Thiophen-3-yl-carbamic acid 4^1^-dimethyl-2,4^oxo-23,4,5-tetrahydro-lH- 
pyrrolo[3^^]pyrimidin-6-yl)benzyI ester 
20 6^4-{2-[4^4-Chlorophenyl)^hyd^ 

1 ,3-dimethyH ,5-dihydropyxrolo{3^^]pyrimidtoe-2,4-dione 

6-(4- {2-[4-(3 ^-Dichloropyridin-4-yl)piperaziii- 1 -yl]-2-oxoethoxy }phenyl> 1 - 
methy 1-3-propyl- 1 ,5^1ihydropyrrolo(3^^]pyrimidine-2,4-^one 

l3-Dimethyl^{4-[2^xo-2^13,4^ 
25 yl)ethoxy]phenyl} - 1 ,5-dihydropyirolo[3 ,2<l]pyiiiridine-2,4-dione 

1-[H2,6-Difluorophenyl)m^ 
tetrahydro- lH-pyn*oIo[3^^]pyrimidin-6-yl)ben2yi]iirea 

6^4-Phenylaminomethylphenyl)- 1 ,3-dipropyl- 1 ,5-dihydropyrrolo[3 r 2- 
d]pyrimidine-2,4-dione 
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and pharmaceutical^ acceptable salts thereof. 

According to a further feature of the present invention, the 6-phenyl-l,5- 
5 dftydropyirolo[3,2-<f] pynmidine-2,4-dione derivatives of general formula (I) in which 
R 6 is -CONR IO R 11 can be prepared by reaction of the corresponding carboxylic acids of 
formula (II): 



10 




CO 



(wherein R l , R*, R* , R 4 , R s , and L, are as hereinbefore defined) and the corresponding 
amines (HI): 



HN 



15 - 



(m) 



(wherein R 10 and R 11 are as hereinbefore defined). The reaction is carried out in an 
organic solvent, preferably a polar aprotic organic solvent such as dichloromethane, 
iV^-dimethylfotmamide or tetrahydrofuran, at a temperature from 10°C to 60°C and in 
20 the presence of an organic base, preferably an amine base such as triethylamine or 

polymer supported morpholine, and in the presence of standard coupling agents such as 

1 -hydroxybenzotriazole and 1 -pKdiniethylammo^ 

hydrochloride. 
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The thus obtained compound of formula (I) can be converted to a further 
compound of formula (I) by standard functional group interconversions known to those 
of skill in the art Thus, for example, in the case that R 3 is chlorine or bromine, the 
carboxylic acid of formula (II) is obtained from the compound of fonmila (II) where R 3 

5 is hydrogen by chlorination or bromination using methods known per se. 

The 6-phenylpyrrolopyrimidinedione derivatives of general formula (I) are also 
prepared from vinyl derivatives (TV) (wherein R 1 , R 2 , R 4 , R 5 , and L, are as hereinbefore 
defined) and amines (HI) using the coupling procedure described below and subsequent 
reductive cyclization mediated by triethyl phosphite or sodium dithionite in formic acid 

10 both at reflux temperature. 




When R 6 is a said group of formula (H), wherein X, Y 1 and Y 2 are as 
hereinbefore defined, the ring ofR 6 is prepared from carboxylic acid (II) and amines (V) 
15 or amide derivatives (VI) by amide type coupling followed by cyclodehydration 

typically performed in toluene with catalytic amounts of acid or in dichloromethane or 
tetrahydrofuran using dehydration agents (such as SOClj, POCl 3 , Burgess reagent or 
polyphosphoric acid) and in the products derived from amine (V) a further oxidation can 
be done, typically performed by Ni0 2 or Mn0 2 . 
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>19 




XH 



3 18 



>18 / 



N-XH 



NH2 



(V) 



NH2 
(VI) 



NHN^ 

(vn) 



5 The 6-phenylpyrrolopyrimidinedione derivatives of general formula (H) are 

prepared from vinyl derivatives (TV) by reductive cychzation using the methods 
described hereinbefore. 

The vinyl derivatives of general formula (TV) are prepared by reaction of the 
corresponding 6-methyl-5-mtrouracils (VEI): 

10 

O O 

O^AcH, 
R 2 

(vm) 

(wherein R' and R 2 are as hereinbefore defined), and the corresponding benzaldehydes 
CK): 



15 




(IX) 
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(wherein L„ R 4 and R s are as hereinbefore defined) by methods known per se, e.g. C. I 
Muller et aL, J. Med. Chem, 1994, 37, 1526-1534 and references cited therein. 

When R* is -ON=CR 12 R' 3 , the products of general formula (I) are prepared by 
5 reacting a carboxylic acid of formula (II) with a compound of formula R ,2 -C(R U )=N- 
OH using standard coupling procedures known in the art. 

When R* is -S(OVNR IO R U >■ heterocycty 1 or heteroaryl the products of 
general formula (I) are prepared by condensation of the 6-methyl-5-nirrouracils (VUL) 
with the corresponding benzaldehydes (X) to give the vinyl derivatives, followed by 
10 reductive cyclization as in the preparation of compounds of general formula (11). 




15 <X> 



When L, is -(CR«R%0-, -CKCR'R^O or <CR«R» the products of 
20 general formula (I) are prepared by condensation of the alcohols (XI), (XII) or amir 
(XDI) with the corresponding isocianates to give the carbamate or urea derivatives. 



53 



WO 03/000694 



PCT/EP02/06727 





(CR«R*) m NH(Z) 



(xm) 



Compounds (XI) and (XH) are prepared by reduction of the carboxylic arid of 
general formula (II) wherein L, is -(CR^ 9 )^,- or ^(O^R 9 )^,- using standard 
reductive agents such as borane or aluminium hydrides in common organic solvents 
10 such as tetrahydrofuran at a temperature from 0°C to 10fl°C. 

Compounds of general formula (XM) can be obtained from alcohols (XI) 
by using standard procedures known in the art 

The 6-methyl-5-nitrouracils (VIE) cm be prepared from the corresponding NJT- 
15 disubstituted ureas by methods known per se, e.g. S. Senda et aL, /. Med Chem. 1972, 
75, 471-476 or H. Egg Synthesis 1982, 1071-1072 and references cited therein. The 
compounds of formulae (EI), (V), (VI), (VII), (VHI), (IX) and (X) are known 
compounds or may be prepared by analogy with known methods. The compounds of 
formula R l2 -C(R l3 )=N-OH are commercially available or may be prepared by analogy 
20 with known methods. 

The 6-phenyl-l,5niftydropyirolop^ derivatives of 

formula (I) in which there is the presence of a basic group can be converted by methods 
known per se into pharmaceutical^ acceptable salts, preferably acid addition salts by 
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treatment with organic or inorganic acids such as fiimaric, tartaric, succinic or 
hydrochloric acid AJso6-phenyl-l,5-dihydro^ 

derivatives of formula (I) in which there is the presence of an acidic group, may be 
converted into pharmacologically acceptable salts by reaction with an alkali metal 
5 hydroxide such as sodium or potassium hydroxide or an organic base such as 

diethanolamine. The acid or alkali addition salts so formed may be interchanged with 
suitable phannaceutically acceptable counter ions using processes known per se. 
Adenosine 2b receptor subtype competition radioligand binding 

Human membranes from recombinant A2b receptors were purchased from 
10 Receptor Biology, Inc.(USA). 

Competition assays were carried out by incubation of membranes from hA2b 
receptors transfected to HEK293 cells, _[ 3 H]DPCPX as radioligand, buffer (50mM Tris- 
HC1 (pH 6.5), lOmM MgC^, ImM EDTA, O.lmM benzamidine, 2units/ml adenosine 
deaminase), and unlabelled ligand in a total volume of 0.1 ml for 30 min at 25°C NEC A 
15 was used to deter minat e non-specific binding. Filter over Schleicher&Schuell GF/52 
filters (pre-soaked 0.5% polyethylenyimine) in a Brandel cell harvester. Unbound 
radioligand was removed with 4x2 ml ice-cold 50 mM Tris-Hcl 50 mM (pH 6.5). 

Adenosine 2a receptor subtype competition radioligand binding 

Human membranes from recombinant A2a receptors were purchased from 
20 Receptor Biology, Inc.(USA). 

Competition assays were carried out by incubation of membranes from hA2a 
receptors transfected to HEK293 cells, [ 3 H]ZM241385 as radioligand, buffer (50mM 
Tris-HCl (pH 7.4), lOmM MgCl^ ImM EDTA, 2units/ml adenosine deaminase), and 
unlabelled ligand in a total volume of 0.2 ml for 90 min at 25°C. NEC A was used to 
25 determinate non-specific binding. Filter over Schleicher&Schuell GF/52 filters (pre- 
soaked 0.5% polyethylenyimine) in a Brandel cell harvester. Unbound radioligand was 
removed with 3x3 ml ice-cold 50 mM Tris-Hcl 50 mM (pH 7.4), 0.9% NaC 
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The results are shown in Table 1 and Table 2. 

TABLE 1 



Example 


ICjo A2b (nM) 


2 


7 


4 


3 


58 


5 


68 


8 


yy 


9 


100 


10 


210 


17 


156 . 


6 


3 


5 


67 


24 



inhibitors of the A2b adenosine receptor subtype. Preferred 6-phenyH,5-dihydropyiroio 
[3^-J]pyrimidine-2,4-dione derivatives of the invention possess an IC J0 value for the 
inhibition of A2b (determined as defined above) of less than 50 nM, preferably less than 
10 nM and most preferably less than 5 nR 



TABLE 2 



Example 


IC J0 A2a(nM) 


3 


22 


67 


26 


138 


38 


26 


42 


160 


84 
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It can be seen from Table 2 that the compounds of formula (I) are potent 
inhibitors of the A2a adenosine receptor subtype. Some preferred 6-phenyl-l,5-dihydro 
pyirolo[3^^yriinidine-2,4-dione derivatives of the invention possess an IC* value 
for the inhibition of A2a (determined as defined above) of less than 100 nM, preferably 
less than 50 nM and most preferably less than 10 nM. 

; The6-phenyl-l,5^ydropynrclo[3^ 
invention are useful in the treatment or prevention of asthma, bronchoconstriction, 
allergic potentiation, inflaniation or reperfusion injury, myocardial ischemia, 
inflammation, diarrheal diseases, brain arteriole diameter constriction, Parkinson's 
disease, non insulin dependent diabetes meUitus, release of allergic mediators, and/or 
treatment of an autoimmune diseases. Examples of autoimmune diseases which can be 
treated or prevented using the compounds of the invention are Addison's disease, 
autoimmune hemolytic anemia, Crohn's disease, Goodpasture's syndrome, Grave's 
disease, Hashimoto's thyroiditis, idiopathic thrombocytopenic purpura, insulin- 
dependent diabetes mellitus, multiple sclerosis, myasthenia gravis, pemphigus vulgaris, 
pernicious anemia, poststreptococcal glomerulonephritis, psoriasis, rheumatoid arthritis, 
scleroderma, Sjogren's syndrome, spontaneous infertility, and syntemic lupus 
erythematosus. 

Accordingly, the 6-phenyH,5-dihydropyrToio[3^-</] pyrimidine-2,4-dione 
derivatives of the invention and pharmaceutical^ acceptable salts thereof; and 
pharmaceutical compositions comprising such compound and/or salts thereof; may be 
used in a method of treatment of disorders of the human body which comprises 
administering to a patient requiring such treatment an effective amount of a 6-pheny 1- 
l,5niihydropynx>lo[3^ derivative of the invention or a 

pharmaceutical^ acceptable salt thereof. 

The present invention also provides pharmaceutical compositions which 
comprise, as an active ingredient, at least a 6-phenyl-l,5-dihydropyrrolo[3^- 
^pyrinudine-2,4-dione derivative of formula (I) or a pharmaceutical^ acceptable salt 
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thereof in association with a phannaeeutically acceptable excipient such as a carrier or 
diluent The active ingredient may comprise 0.001% to 99% by weight, preferably 
0.01% to 90% by weight of the composition depending upon the nature of the 
formulation and whether further dilution is to be made prior to application. Preferably 
5 the compositions are made up in a form suitable for oral, topical, nasal, rectal, 
percutaneous or injectable administration. 

; The phannaeeutically acceptable excipients which are admixed with the active 
compound, or salts of such compound, to form the compositions of this invention are 
well-known per se and the actual excipients used depend inter alia on the intended 

10 method of administering the compositions. 

Compositions of this invention are preferably adapted for injectable and per os 
administration. In this case, the compositions for oral administration may take the form 
of tablets, retard tablets, sublingual tablets, capsules, inhalation aerosols, inhalation 
solutions, dry powder inhalation, or liquid preparations, such as mixtures, elixirs, syrups 

15 or suspensions, all con tainin g the compound of the invention; such preparations may be 
made by methods well-known in the art 

The diluents which may be used in the preparation of the compositions include 
those liquid and solid diluents which are compatible with the active ingredient, together 
with colouring or flavouring agents, if desired. Tablets or capsules may conveniently 

20 contain between 2 and 500 mg of active ingredient or the equivalent amount of a salt 
thereof 

The liquid composition adapted for oral use may be in the form of solutions or 
suspensions. The solutions may be aqueous solutions of a soluble salt or other derivative 
of the active compound in association with, for example, sucrose to form a syrup. The 
25 suspensions may comprise an insoluble active compound of the invention or a 
phannaeeutically acceptable salt thereof in association with water, together with a 
suspending agent or flavouring agent 
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Compositions for parenteral injection may be prepared from soluble salts, which 
may or may not be freeze-dried and which may be dissolved in pyrogen free aqueous 
media or other appropriate parenteral injection fluid 

Effective doses are normally in the range of 2-2000 mg of active ingredient per 

5 day. Daily dosage may be administered in one or more treatments, preferably from 1 to 
4 treatments, per day. 

The syntheses of the compounds of the invention and of the intermediates for 
use therein are illustrated by the following Examples (including Preparation Examples 
(Preparations 1-26)) which do not limit the scope of the invention in any way. 

10 l H Nuclear Magnetic Resonance Spectra were recorded on a Varian Gemini 300 

spectrometer. Melting points were recorded using a Perkin Elmer DSC-7 apparatus. The 
chromatographic separations were obtained using a Waters 2690 system equipped with 
a Symmetry C18 (2.1 x 10 mm, 3.5 \M) column. As detectors a Micromass ZMD mass 
spectrometer using ES ionization and a Waters 996 Diode Array detector were used. 

15 The mobile phase was formic acid (0.46 mL), ammonia (0. 1 1 5 mL) and water (1000 
mL) (A) and formic acid (0.4 mL), ammonia (0.1 mL), methanol (500 mL) and 
acetonitrile (500 mL) (B): initially from 0% to 95% of B in 20 min, and then 4 min. 
with 95% of B. The reequilibration time between two injections was 5 min. The flow 
rate was 0.4 mL/min. The injection volume was 5 nL. Diode array chromatograms were 

20 processed at 210 nm. 

PREPARATION EXAMPLES 
PREPARATION 1 

25 {4-[2K5-Nitro-2,(Wiox«)-UHiipropyl-l^,6-teti^ydropyriinidin^ 

yl)vinyi]plienoxy} acetic acid 

To a solution of 6-methyl-5-nitro-U^propyl-Lff-pyrimidine-2,4-<uone (4.1 g, 
16.08 mmol) in dry dioxane (52 mL) was added piperidine (1.6 mL, 18 35 mmol) and 
(4-fotmylphenoxy)acetic acid (2.9 g, 16.08 mmol). The mixture was stirred at reflux 
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temperature for 68 hours. The resulting solution was concentrated under vacuum and the 
residue was treated with ethanol (100 mL) until formation of a precipitate was observed 
The solid was collected by filtration and dried under vacuum to yield the title product 
(4.8 g, 72%) as a yellow solid. 
5 m.p.(HjO): .72-74 ?C. 

8 l H NMR (DMSO): 10.10 (bs, 1H), 7.61 (d, 2H), 6.99 (m, 4H), 4.76 (s, 2H), 
3.84 (m, 4H), 1.61 (m, 4H), 0.87 (m, 6H). 

ESI/MS (m/e, %): 418 [(M+1)M00]. 

10 PREPARATION 2 

(4^2,4-Dioxo-l,3-dipropyl-2,3,4,^tetr^^ 

yI)pb.enoxy]acetic acid 

a) A solution of 6-memyl-5-mtro-l,3-dipropyl-l#^ C 7 - 72 & 
30.24 mmol), (4-formylphenoxy)acetic acid (6 g, 33.26 mmol) and piperidine (4.5 mL, 

15 45.36 mmol) in ethanol (140 mL) with 3 A molecular sieves (9.8 g) was refluxed for 5 
hours. The resulting suspension was diluted with dichloromethane (75 mL), filtrated and 
the filtrates were evaporated under reduced pressure. The residue was suspended in 
water (100 mL) and acetic acid was added until pH was slightly acidic. The aqueous 
suspension was partitioned between dichloromethane and brine, then the organic phase 

20 was separated, washed with.2N HO, brine, dried (MgSOJ and evaporated under 

reduced pressure. The residue was triturated with a mixture of ethyl ether and isopropyl 
ether. The precipitate was collected by filtration and dried under vacuum to yield the 
compound of Preparation 1 (8.08 g, 64%). 

b) To a stirred solution of the above compound (8.08 g, 19.36 mmol) in formic 
25 acid (180 mL) was slowly added sodium dithionite (19.8 g, 96.8 mmol).and the mixture 

was refluxed overnight The resulting solution was cooled to room temperature and 
poured into water (750 mL). The precipitate was collected by filtration and washed with 
water and ethyl ether, then dried under vacuum to yield [4-(2,4-Dioxo-U-dipropyl- 
2,3,4,5-tetrahydro-Ltf-pyrrolo(3> acid(5.6 g, 75%) as 
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a white solid. 

m.p.(MeOH/H20): 280-282 °C 

8 l H NMR (DMSO): 7.85 (d, 2H), 6.98 (d, 2H), 6.64 (d, IH), 4.74 (s, 2H), 3.87 
(m, 4H), 1.62 (m, 4H), 0.90 (m, 6H). 
5 ESI/MS (m/e, %): 386 [(M+l)*, 100]. 

PREPARATION 3 

[4-<i;3-Dimethyl-2,4-dioxo-2^,4^ 

yOphenoxy] acetic acid ethyl ester 
10 a)Foilowing the same procedure as in Preparation 1, from l^,6-trimethyl-5- 

iu^ljy-pyrimidine^^oTie (2.47 g, 12.4 mmol) and (4-fonnylphenoxy)acetic acid 

ethyl ester (2.58 g, 12.4 mmol), {4-[2KU-Dimethyl-5-mtro-2,6-dioxo-U^,6- 

tetrahydropyrimidm-4-yl)viDyl]phenoxy} acetic acid ethyl ester was obtained (2.4 g, 

50%) as a yellow solid 
15 m.p.(EtOH): 136-138 °C. 

8 'H NMR (CDC1 3 ):7.43 (d, 2H), 7.00 (d, 1H), 6.92 (d, 2H), 6.52 (d, 1H), 4.66 

(s, 2H), 428 (q, 2H), 3.48 (s, 3H), 3.41 (s, 3H), 1.30 (t, 3H). 

b)A solution of the above ester (1.18 g, 3.025 mmol) in triethyl phosphite (5 mL) 

was refluxed for 7 hours. The resulting mixture was cooled, die precipitate collected by 
20 filtration and washed with ethyl ether to yield [4-(U-dimethyl-2,4-dioxo-2 r 3,4,5- 

tetrahydro-lif-pyrrolo(3,2-d] pyrimidin-6-yl)phenoxy]acetic acid ethyl ester (0 32 g, 

30%) as a white solid. 

m-p-flrfeOH/HjO): 243-245 °C. 

8 'H NMR (DMSO): 12.45 (bs, 1H), 7.95 (d, 2H), 7. 10 (d, 2H), 6.72 (s, IE), 
25 4.94 (s,2H), 4.28 (q,2H), 3.52 (s,3H), 3.36 (s,3H), 1.32 (t,3H).. 
ESI/MS (m/e, %): 357 (M*. 80), 270 (1 00). 
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PREPARATION 4 

yI)phenory]acetic acid 

Obtained as a white solid (44% overall) from l,3 t 6-trimethyl-5-nitro-lif- 
5 pyrinudme-2,4-dione and (4-formylphenoxy)acetic acid following the procedure 
described in Preparation 2. 

m.p.(MeOH/H,.0): 261-263 "C. 

5 'H NMR (DMSO): 12.89 (bs, 1H), 12.19 (s, 1H), 7.76 (d, 2H), 6.89 (d, 2H), 
6.54 (d, 1H), 4.65 (s, 2H), 3.33 (s, 3H), 3.17 (s, 3H). 
10 ESI/MS (m/e, %): 329 (M*,5). 

PREPARATION 5 

[4-(l 3-Diethyl-2,4^ioxo-2^,4^tetrahydro-li5r-pyiTolo{3^Hi)pyrim 
y0phenoxy]acetic acid 
15 Obtained as a white solid (41% overall) from l,3-dietoyl-6-memyl-5-nitro-l.ff- 

pyrimidine-2,4-dione and (4-formylphenoxy)acetic acid following the procedure 
described in Preparation 2. 

8 l H NMR (DMSO): 12.38 (bs, 1H), 7.82 (d, 2H), 7.01 (d, 2H), 6.62 (s, 1H), 
4.78 (s, 2H), 3.98 (m, 4H), 1.20 (m, 6H). 

20 

PREPARATION 6 

[4^1-MethyM,4^ioxo-3-propy«3,4>teti^ 
yl)phenoxy]acetic acid 

Obtained as a white solid (60% overall) from 1 ,6-dimethyl-5-nitro-3-propy 1- \H- 
25 pyrimidine-2,4-dione and (4-formylphenoxy)acetic acid following the procedure 
described in Preparation 2. . 
m.p.: 300-301 °C 

5 'H NMR (DMSO): 13.5 (bs, 1H), 12.2 (bs, IH), 7.9 (d, 2H), 7,1 (d, 2H), 6.8 (s, 
2H), 4.8 (s, 2H), 3,9 (t, 2H), 3.4 (s, 3H), 1 .6 (m, 2H), 0.9 (t, 3H). ' ' 
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ESI/MS (in/e//o): 357 [(M+l) + , 91]. , 

PREPARATION 7 
[4^eftyK,4^exo4-prop^^ 
5 yl)-phenoxy]acetic acid 

Obtained as a yellow solid (48% overall) from 3,6-dimethyl-5-nitro-l-propyl- 
lJ?-pvrimidme-2,4-dione and (4-formylphenoxy)acetic acid following the procedure 
described in Preparation 2. 

8 l H NMR (DMSO): 13.0 (bs, 1H), 12.2 (bs, 1H), 7.9 (d, 2H), 7.0 (d, 2H), 6.7 (s, 
10 2H), 4.7 (s, 2H), 3.9 (t, 2H), 3.3 (s, 3H), 1.7 (m, 2H), 0.9 (t, 3H). 

PREPARATION 8 

{^IHIMVlrthoxypropyD-S-me^^ 
flpyriinidiii ^yllph«noiy}acetic acid ethyl ester 
15 Obtained as white solid (17% overall) from l-(3-methoxypropyl>3,6-dimethyl- 

5-mtro-l/T-pyrimidine-2,4-dione and (4-fonnylphenoxy)acetic acid ethyl ester 
following the procedure described in Preparation 3. 
m.p.(MeOH/H 2 0): 177-179 °C. 

8 'H NMR (CDC1 3 ): 1 1.7 (s, lH), 7.85 (d, 2H), 6.95 (d, 2H), 6.46 (d, 1H), 4.67 
20 (s, 2H), 4.30 (q, 2H), 4.07 (t, 2H), 3.48 (s, 3H), 3.43 (m, 2H), 334 (s, 3H), 2.05 (m, 2H), 

1.32 (t,3H). 

ESI/MS (m/e, %): 415 (M*. 65). 

PREPARATION 9 
25 [4K3-feobutyl-l-memyK,^^ 
6-yI)phenoxy]acetic acid 

Obtained as a white solid (50% overall) from 3-isobutyl-l,6-dimethyl-5-nitro. 
lJ?-pyrintidine^2,4-dione and (4-formylphenoxy)acetic acid following me procedure 
described in Preparation 2. 



63 



WO 03/000694 



PCT/EP02/06727 



8 *H NMR (DMSO): 13.00 (bs, 1H), 12.45 (bs, 1H), 7.95 (m, 2H), 6.90 (m, 2H), 
6.72 (s, 1H), 4.74 (s, 2H), 3.72 (d, 2H), 326 (s, 3H), 2.10(m, 1H), 0.90 (d, 6H). 

PREPARATION 10 
5 [4K2,4-Dioxo-l-propyl-2^,4^tetrah^ 
yl)phenoxy]acetic acid 

: Obtained as a yellow solid (45% overall) from 6-methyl -5-nitro-l -propyl- lif- 
pyrimidine-2,4-dione and (4-fonnylphenoxy)acetic acid following the procedure 
described in Preparation 2. 
10 m.p.: 306-307 °C 

5 l H NMR (DMSO): 11.99 (bs, 1H), 10.57 (s, 1H), 7.62 (d, 2H), 6.75 (d, 2H), 
6.40 (s, 1H), 4.51 (s,2H), 3.57 (t,2H), 1.44 (m, 2H), 0.68 (t,3H). • 

PREPARATION 11 , 
15 {4-(l,3-Bis(2-methoxyetbylH,4-dto^^ 

rf]pyrimidin-6-yl]phenoxy}acetic acid 

Obtained as a white solid (30% overall) from 5-amino-l,3-bis(2-methoxyethyl)- 

6-methyl-li^pyrimidine-2,4-dione and (4-fonnylphenoxy)acetic acid following the 

procedure described in Preparation 2. 
20 ; 8 l H NMR (DMSO): 13.10 (bs,.lH), 12.25 (bs, 1H), 7.82 (d, 2H), 7.05 (d, 2H), 

6.63 (s, 1H), 4.78 (s, 2H), 4.05 (m, 4H), 3.58 (m, 4H), 3.38 (s, 3H), 324 (s, 3H). 

PREPARATION 12 . 
{4-[l^Bis(cyciopropytaethyl)-2,4^ 
25 rflpyrimidin-6-yI]phenoxy} acetic acid ! 

Obtained as a white solid (45% overall) from 5-amino-l ^ 
bis(cyclopropyImethyl)-6-methyl-l^p^ and (4- 

fonnylphenoxy)acetic acid following the procedure described in Preparation 2. 

8 l H NMR (DMSO): 13.10 (bs, 1H), 12.28 (bs, 1H), 7.88 (d; 2H); 7.02 (d, 2H), 
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6.72 (s, 1H), 4.76 (s, 2H), 3.81 (m, 4H), U5 (m, ,2H), 0.38 (m, 8H). 
PREPARATION 13 

l4^^oro-l^Iiinethy!-2,4Hiioxo-2^,4^tetrahydro-l^-pyrrolo{3^- 

5 </]pyriiiiidiii-6-yI)phenoxy]acetic acid 

To a solution of the title compound of Preparation 4 (0.5 g, 1.52 mmol) in 
glacial acetic acid (3 mL) was slowly added sulfuryl chloride (0.13 mL) and the mixture 
was stirred at room temperature for 4 hours. The reaction mixture was carefully poured 
into stirred ice-water and the aqueous suspension was partitioned between 
.0 dichloromethane and brine, then the organic phase was separated, washed with water, 
dried (MgS0 4 ) and evaporated under reduced pressure to yield the title product (500 
mg, 90%) as an off white solid. 

8 l H NMR (DMSO): 12.7 (s, 1H), 7.6 (d, 2H), 7.0 (d, 2H), 4.8 (s, 2H), 3.7 (s, 
3H),3.3(s,3H). 

L5 

PREPARATION 14 

^-Brom^^ioxo-l^dipropyl^^teti^ydro-l^-pyrrololS^- 

<i]pyrinudin-6-yI)phenoxy]acetic acid 

To a solution of the title compound of Preparation 2 (1 g, 2.59 mmol) in glacial 
20 acetic acid (22 mL) was slowly added bromine (0.187 mL, 3.63 mmol) and the mixture 
was stirred at room temperature for 1 hour. Then the reaction mixture was poured into 
ice-water and partitioned between dichloromethane and brine, the organic phase was 
separated, dried (MgSOJ and evaporated under reduced pressure to yield the title 
product (0.88 g, 73%) as an orange solid. 
25 8 *H NMR (DMSO): 12.7 (s, IH), 7.5 (d, 2H), 6.9 (d, 2H), 4.7 (s, 2H), 4.1 (t, 

2H), 3.8 (t, 2H), 1.5 (m, 4H), 0.86 (dt, 6H). 
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PREPARATION 15 

(4^7^hloro-2,4^ioxo-l>dipropyl-2^,4^tetrahydro^lir-pyrrolo[3^- 
^pyrimidin-6-yI)pbenoxy]acetic acid 

Obtained as a yellow solid (89%) from the title compound of Preparation 2 
5 following the procedure described in Preparation 13. 

8 'H NMR (DMSO): 12.7 (s, 1H), 7.6 (d, 2H), 7.0 (d, 2H), 4.7 (s, 2H), 4. 1 (t, 
2H), 3.9 (t, 2H), 1.6 (m, 4H), 0.9 (dt, 6H). 

PREPARATION 16 

10 I4^1>Dimethyr-2,4^ioxo-2^,4^-tetrahydro-LBT-pyrroIo [3^-<ilpyrimidin-6-yI)-3- 
methoxyphenoxy]acetic acid 

a)Following the same procedure as in Preparation 3, from l^,6-trimethyl-5-nitro-l/r- 
pyrimidine-2,4-dione and(4-formyl-3-methoxyphenoxy)acetic acid ethyl ester, [4-(l,3- 
• dimemylr2,4^oxo-2^,4,5-tetrahydro-li?-py^ 
15 methoxyphenoxy]acetic acid ethyl ester was obtained (50% overall) as a yellow solid. 
m.p.(EtOH^O): 234-236 °C. 

8 'H NMR (DMSO): 11.75 (bs, 1H), 7.66 (d, 1H), 6.65 (d, 1H), 6.54 (dd, 1H), 
6.48 (s, 1H), 4.81 (s, 2H), 4.14 (q, 2H), 3.83 (s, 3H), 3.36 (s, 3H), 320 (s, 3H), 1.17 (t, 
3H). 

20 ESI/MS (m/e, %): 387 (M*, 100). 

b)A stirred mixture of the above compound (1.43 g, 3.7 nnnol) and 10% NaOH 
(37 mL) in ethanol (37 mL) was heated to reflux temperature for I hour. The resulting 
mixture was concentrated under reduced pressure and the residue was treated with 10% 
HC1. The precipitate was collected by filtration and washed with EtOH to yield the title 
25 product (1.3 g, 99%) as a white solid. 

m.p.(MeOH/H,.0): >260 °C (dec.). 

8 'H NMR (DMSO): 1L84 (bs, 1H), 7.72 (d, IH), 6.71 (s, 1H), 6.54 (m, 2H), 
4.77 (s,2H), 3.89 (s,3H), 3.43 (s,3H), 3.27 (s,3H). 
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PREPARATION 17 

[4Kl^Dimethyl-2,4^ox©-2^A5-tet^ 
methoxyphenoxyjacetic acid 

Obtained as a white solid (25% overall) from l^,6-trimethyl-5-nitro-l.fl'- 
5 pyrimidirie-2,4-dione and (4-formyl-2-methoxyphenoxy)acetic acid ethyl ester 
following the procedure described in Preparation 16. 
. m.p.(MeOH/H 2 0): >300 °C (dec.). 
6 'H NMR (DMSO): 12 J (bs, 1H), 7.60 (s, 1H), 7.42 (d, 1H), 6.91 (d, IK), 6.68 
(s, 1H), 4.73 (s, 2H), 3.88 (s, 3H), 3.43 (s, 3H), 327 (s, 3H). 

10 

PREPARATION 18 

2-{4<2,4-Dioxo-l^ipropyl-2^A^tetrahydro-^^ 
yl)phenoxy]propionic acid 

Obtained as a yellow solid (41% overall) from U-dipropyl-6-methyl-5-nitro- 
15 l#-pyrimidme-2,4-dione and 2-{4-formylphenoxy)propionic acid following the 
procedure described in Preparation 2. 

8 'H NMR (DMSO): 1 1.5 (s, 1H), 7.5 (d, 2H), 7.0 (d, 2H), 6.1 (s, 1H), 4.9(q, 
1H), 4.0 (t, 2H), 3.9 (t, 2H), 1.8 (<tf H), 1.7 (m, 4H), 0.9 (t, 6H). 

20 PREPARATION 19 

2-[4Kl>Dimethyl-2,4^oxo-2A4^tetrahy^ 

yl)phenoxy]propionic acid 

Obtained as a yellow solid (53% overall) from 13,6-trimethyl-5-nitro-lif- 
pyrimidine-2,4-dione and 2-{4-fonnylphenoxy)propionic acid foUowing the procedure 
25 described in Preparation 2. 

5 l H NMR (DMSO): 122 (s, 1H), 7.8 (d, 2H), 6.9 (d, 2H), 3.9 (m, 1H), 3.4 (s, 
" 3H), 3.2 (s, 3H), 0.9 (dt, 3H). 
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PREPARATION 20 

2-[4^2,4-Dioxo-i;Mipropyi-2A4,5-tetrahydro^ 

yI)pheno2cy]butyric acid 

Obtained as white solid (65% overall) from 6-methyl-5-nitro- 1 3-dipropyl- \H 
5 pyrimidine-2 v 4-dione and 2-(4-formylphenoxy)batyric acid following the procedure 
described in Preparation 2. 

5 'H NMR (CDClj): 11.60 (bs, 1H), 7.51 (d, 2H), 7.02 (d, 2H), 4.78 (t, 1H), 4.05 
(t, 2H), 3.94 (t, 2H), 2.18 (m, 2H), 1.77 (m, 4H),1.22 (t, 3H), 0.98 (dt, 6H). 

10 PREPARATION 21 

2-[4^2,4-Dioxo-lr^ipropyl-W^tetrahy^ 

yl)phenoxy]-2-methylpropionic acid 

Obtained as white'solid (25% overall) from 6-methyl-5-nitro- 1 ,3-dipropyl- IH 

pyrimidine-2,4-dione and 2-(4-formylphenoxy)-2-methylpropionic add following the 
15 procedure described in Preparation 2. 

6 'H NMR (CDC1 3 ): 11.6 (s, 1H), 7.4 (d, 2H), 7.0 (d, 2H), 6.0 (s, 1H), 4.0 (t, 2H), 3.9 (t, 

2H), 1.7(m, 10H),0.9(t,6H). 

PREPARATION 22 
20 (4^2,4-Dioxo-l,3^ipropyl-2^,4,5-tetra^^ 
yOphenoxyJphenylacetic acid 

Obtained as white solid (90% overall) from 6-methyl-5-nitro-l,3-dipropyl-lff- 
pyrimidine-2,4-dione and (4-fonnylphenoxy)phenylacetic acid following the procedure 
. described in Preparation 2. 
25 6 l H NMR (CDC1 3 ): 1 1.5 (s, 1H), 7.7 (d, 2H), 7.5 (d, 2H), 7.1 (d, 2H), 6.1 (s, 

1H), 5.8 (s, 1H), 3.9 (m, 4H), 1.7 (m, 4H), 0.9 (dt, 6H). 
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PREPARATION 23 

3-{4K2^Dioxo-l,3MiipropyW^ 
yl)phenyl]propionic acid 

Obtained as white solid (22% overall) from 6-methyl-5-nitro- 1 ,3-dipropyl- IH 
5 pyrimidine-2,4-dione and 3-(4-fonnylphenyl)propioni^ 
described in Preparation 2. 

: 5 ! H NMR (CDC1 3 ): 12.3 (s, 1H), 12.1 (s, IH), 7.8 (2H, d), 7.3 (d, 2H), 6.7 (s, 
IH), 3.8 (m, 4H), 2.8 (t, 2H), 2.5 (t, 2H), 1.6 (m, 4H), 0.9 (dt, 6H). 

10 PREPARATION 24 

3-[4^2,4-Dioxo-l^ipropyI-2^A5-te^ 

yl)phenyl]acrylic acid 

Obtained as white'solid (20% overall) from 6-methyl-5-nitro- 1 ,3-dipropyl- IH 
pyrimidine-2,4-dione and 3-f^formylphenyl)acrylic acid following the procedure 
15 described in Preparation 2. 

5 l H NMR (DMSO): 123 (s, IH), 7.9 (d, 2H), 7.7 (d, 2H), 7.5 (d, IH), 6.8 (s, 
IH), 6.5 (d, IH), 3.8 (m, 4H), 1.5 (m, 4H), 0.8 (dt, 6H). 

PREPARATION 25 
20 4-{^2ADiox<>-13^propyl-2^,4>tetrahydro-lJ^^ 

yI)phenoxy]batyric acid 

Obtained as white solid (45% overall) from 6-methyl-5-nitro- 1 ,3-dipropyl- IH 
pyrimidine-2,4-dione and 4-(4-fonnylphenoxy)butyric acid following the procedure 
described in Preparation 2. 
25 . 5 l H NMR (CDCI 3 ): 1 1.7 (s, IH), 7.7 (d, 2H), 6.9 (d, 2H), 6.1 (s, IH), 4.2 (bs, 
2H), 3.9 (m, 4H), 2.1 (bs, 2H), 1.7 (m, 4H), 0.9 (m, 6H). 
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PREPARATION 26 

4-(2,4-Dioxorl>dipropyl-2^,4^-tetrahydro-L£r-pyTToIo [3^wflpyrimidin-6- 
yQbenzoic acid 

Obtained as yellow solid (36% overall) from 6-methyl-5-nitro-13-<iipropyH^ 
5 pyrinridine-2,4-dione and 4-fonnyIbenzoic acid following the procedure described in 
Preparation 2. 

8 'H NMR (DMSO): 13.0 (bs, 1H), 12.6 (s, 1H), 8.0 (dd, 4H), 6.9 (s, 1H), 3.9 (m, 4H), 
1.6(m,4H),0.9(dt,6H). 

10 PREPARATION 27 

I4^2^Dioxo-3-propyl-2^,4>tetrahydr<>-l^-pyrrolo(3^wflpyriim 

yOphenoxyJacetic acid 

Obtained as a yellow solid (6% overall) from 6-methyl-5-nitro-3-propyl-li?- 
pyrimidine-2,4-dione and (4-formylphenoxy)acetic acid following the same procedure 
15 described in Preparation 2. 

5 'H NMR (DMSO): 12.9 (s, 1H), 1 1.9 (s, 1H), 1 1.0 (s, 1H), 7.8 (d, 2H), 6.9 (4 
2H), 62 (d, 1H), 4.7 (s, 2H), 3.8 (t, 2H), 1.6 (m, 2H), 0.9 (t, 3H). 

PREPARATION 28 
20 {4-13-MethyMK3-morpholmr4^ 

pyiTolo{3^^pyriinidiii-^-yl]phenqxy}acetic acid hydrochloride 

a) A solution of 3,6^dimemyl-H3-morpholm^ylpropyl>5-nitro-li?- 
pyrimidine-2,4-dione (0.50 g, 1.60 mmol), (4-formylphenoxy)acetic acid (0.31 & 1.76 
mmol) and piperidine (79 uL, 0.80 mmol) in ethanol (8 mL) with 3A molecular sieves 
25 (0.83 g) was refluxed for 3 hours. The resulting suspension was filtrated and the filtrates 
were evaporated under reduced pressure. The residue was suspended in water (1 00 mL), 
extracted with dichloromethane and water was evaporated under reduced pressure to 
yield (4- {-2-[l -memyl-3K3-morpholm^ylpropyl>5-mtro-2,6-dioxo-l r 23.6- 
tetrahydropyrinridm^yl]vinyl}phenoxy)acetic acid (0.76 g, 100%) as a yellow solid 
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b) To a stirred solution of the above compound (0.76 g, 1,60 mmol) in formic 
acid (15 mL) was slowly added sodium dithionite (1.64 g, 8.00 mmol) and the mixture 
was refluxed overnight The solvent was evaporated under reduced pressure, the residue 
was redissolved in a mixture of dichloromethane and methanol and the insoluble salts 
5 were separated by filtration. The filtrates were acidified until pH 3 by adding dioxane 
saturated with hydrochloric acid, the solvent was evaporated under reduced pressure and 
the residue was triturated with a mixture of dichloromethane-diethyl ether, to yield the 
title compound as a daik yellow solid (0.70 g, 99%). 

8 'H NMR (CDCI3): 9.8 (s, 1H), 7.8 (d, 2H), 6.9 (d, 2H), 6.6 (s, 1H), 4.6 (s, 2H), 
10 3.9(t,2H),3.6(m,4H),3.3(s,3H),2J(m,6H),U(m,2H). 

PREPARATION 29 

6^4-HydroxymethylphenyIHr^nte^ 
2,4-dione 

15 a) To a solution of 6-methyl-5-mtro-l,3Kiim^ 

(1.59 g, 7.99 mmol) in dry dioxane (50 mL) was added piperidine (1.18 mL, 11.99 
mmol), 4-fonnyIbenzoic acid (1.44 g, 7.99 mmol) and 3 A molecular sieves. The 
mixture was stirred at 50 °C for 5 hours. The resulting solution was concentrated under 
vacuum and the residue was treated with ethyl acetate, washed with 10% aqueous 

20 hydrochloric acid (3 x 50 mL) and brine (3 x 50 mL), dried (N^SOJ and evaporated 
under reduced pressure. The obtained residue was crystalized from ethanol to yield 4-[2* 
(l,3-dmethyl-5-mtio-2,6^fo^ acid 
(1.89 g, 70%) as a yellow solid. 

b) To a stirred solution of the above compound (0.50 g, 1 .5 1 mmol) in formic 

25 acid (15 mL) was slowly added sodium dithionite (1.84 g, 10.56 mmol) and the mixture 
was refluxed for 24 hours. The resulting solution was cooled to room temperature and 
poured into water. The resulting precipitate was collected by filtration, washed with 
water and dried under vacuum to yield 4-(ipHiimethyl-2,4-<hoxo-2^3,4,5-tetrahydro- 
lif-pyiTolo(3^^yrimidin-6-yl)benzoic acid (0.37 g, 80%) as a white solid. 
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c) To a stiired solution of the above compound (020 g, 0.66 mmol) in dry 
tetrahydrofuran (3 mL) at 0°C and under argon atmosphere, was slowly added a 1 M 
solution of borane in tetrahydrofuran (6.67 mL, 6.67 mmol) and the mixture was 
refluxed for 24 hours. The resulting solution was cooled to room temperature, methanol 

5 was slowly added and the solvent was evaporated under reduced pressure. The residue 
was suspended in ethyl acetate (100 mL), washed with 10% aqueous sodium hydroxide 
(2 x 10 mL) and water (10 mL). The organic layer was dried (Na^OJ and evaporated 
under reduced pressure. The obtained residue was oystalized from a mixture of dietyl 
ether and methanol to yield the title compound (0.080 g, 40%) as a white solid 

10 8 ! H NMR (CDQ 3 ): 12.3 (bs, 1H), 7.8 (d, 2H), 7.3 (d, 2H), 6.7 (s, 1H), 52 (t, 

1H), 4.5 (d, 2H), 3.4 (s, 3H), 3 2 (s, 3H). 

PREPARATION 30 * 

^4-Hydroxymethylphenyl>l^propyl-l>daydropyrrolo[^ 
15 dione 

Obtained as a white solid (65% overall) from the title compound of Preparation 
26 following the procedure described in Preparation 29c. 

8 ! H NMR (CDC1 3 ): 12.2 (bs, 1H), 7.7 (d, 2H), 7.2 (d, 2H), 6.7 (d, 1H), 5.12 (m, 
1H), 4.4(d, 2H), 3.7 (m, 4H), 1.4-1.55 (m, 4H), 0.65-0.8 (m, 6H). 
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EXAMPLE 1 

2-{4^2,4-Dioxo-i;J^ipropyM^ 
10 yI)phenoxy]-iV-phenylacetamide 

a) To a solution of the title compound of Preparation 1 (300 mg, 0.72 mmol) in 
anhydrous tetrahydrofuran (20 mL) under argon atmosphere was slowly added at -40°C 
tf-methylmorpholine (0.079 mL, 0.72 mmol) and isobutyl chlorofonnate (0.093 mL, 
0.72 mmol). The mixture was stirred at -40°C for 2 hours. Then aniline/was added 
15 (0.066 mL, 0.72 mmol) and the mixture was stirred 15 minutes at -40°Cand 12 hours at 
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room temperature. The resulting solution was evaporated under reduced pressure and. 
the residue was partitioned between dichloromethane and a saturated aqueous solution 
of sodium bicarbonate. The organic phase was separated, washed with water and brine, 
dried (NajSOJ and evaporated under reduced pressure. The resulting crude was purified 
5 by flash column chromatography on silica-gel (dichloromethane) to yield the 
intermediate amide as a yellow solid (150 mg, 42%).. 
; m.p.(EtOH): 62-64°C 
8 l H NMR (CDC1 3 ): 8.18 (bs, 1H), 159 (d, 2H), 7.46 (d, 2H), 7.12 (m, 5H), 6.53 
(d, 1H), 4.66 (s, 2H), 3.91 (m, 4H), 1.68 (m, 4H), 0.97 (m, 6H). 
10 ESI/MS (m/e,%): 492 (NT, 46). 

b) A stirred solution of the above compound (150 mg, 0.305 mmol) in 
triethylphosphite (2 mL) was refluxed under argon atmosphere for 5 hours. The mixture 
was cooled to room temperature and the resulting precipitate was collected by filtration, 
washed with ethyl ether and dried under vacuum to yield the title compound (65 mg, 
15 46%) as a white solid. 

m.p.(MeOH^O): 257-259°C 

5 'H NMR (DMSO): 12.20 (s, 1H), 10.10 (s, 1H), 7.87 (d, 2H), 7.63 (d, 2H), 
7.32 (m, 2H), 7.07 (m, 3H), 6.65 (s, 1H), 4.75 (s, 2H), 3.85 (m, 4H), 1.61 (m, 4H), 0.88 
(m, 6H). 

20 . ESI/MS (m/e,%): 460 (M\ 100). 
EXAMPLE 2 

6-{4-[2-Oxo-2K4-phenylpiperazin-l^ 
dihydropyrroIo[3^-</lpyriiniduie-2,4-<lione 

25 Obtained as a white solid (20%) from the title compound of Preparation 1 and 1- 

phenylpiperazine following the procedure of example 1. 
m.p.(MeOH^O): 180-184°C 

8 'H NMR (DMSO): 12.15 (s, 1H), 7.86 (d, 2H), 725 (m, 2H), 7.00 (m, 4H), 
6.83 (m, 1H), 6.66 (s, 1H), 4.96 (s, 2H), 3.87 (m, 4H), 3.63 (m, 4HX 321 (m, 2H), 3.14 
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(m, 2H), 2.5 l(m,4H), 0.90 (m,6H). . 
ESI/MS (m/e,%): 529 (M*. 19). 

EXAMPLE 3 
5 i-l^^Dioxo-l^WipropyM^A^tetr^ 
yl)phenoxy]-iV-(4-fluorophenyi) acetamide 

Obtained as a white solid (23%) from the title compound of Preparation 1 and 4- 
fluoroaniline following the procedure of example 1. 
m-p-CMeOH/r^O): 256-258°C 
10 5 'H NMR (DMSO): 12.21 (s, 1H), 10.18 (s, 1H), 7.89 (m, 2H), 7.63 (m, 2H), 

7.12 (m, 4H), 6.67 (s, 1H), 4.77 (s, 2H), 3.84 (m, 4H), 1.61 (m, 4H), 0.91 (m, 6H). 
ESI/MS (m/e,%): 478 (M*, 100). 

EXAMPLE 4 

15 6-{4-{2-(3,4-Dihydro-lJf-isoqumoUn-2-yI)-2-oxoethoxy] phenyl}-l^-dipropyH^- 
dmydropyrrolo[3^wilpyrimiduie-2,4-dione 

To mixture of the title compound of Preparation 2 (480 mg, 1.24 mmol), N-(3- 
dimemylaminopropyl)-iV"-ethyl carbodiimide hydrochloride (285 mg, 1.49 mmol), 1- 
hydroxybenzotriazole (201 mg, 1.49 mmol) and triethylarnine (0.44 mL, 2.48 mmol) in 

20 dimethylformamide (20 mL) was added 1 ^,3,4-tetrahyd^isoquinoline (0.205 mL, 1 .61 
mmol) and the mixture was stirred at room temperature overnight The resulting 
solution was evaporated under reduced pressure and the residue was partitioned between 
dichloromethane and a saturated aqueous solution of sodium bicarbonate. The organic 
phase was separated, washed with water and brine, dried (Na,S0 4 ) and evaporated under 

25 reduced pressure. The resulting crude was purified by flash column chromatography on 
silica-gel (hexanes.ethyl acetate 1:1) to yield the title compound as a white solid (270 

mg, 43%). 

m.p: 176.9-177.6°C 

8 'H NMR (DMSO): 12.22 (bs, IH), 7.83 (d, 2H), 7.20 (m, 4H), 7-00 (d, 2H), 
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6.65 (s, 1H), 4.98 (s, 2H), 4.67 (m, 2H), 3.85 (m, 4H), 3.70 (m, 2H), 2.86 (m, 2H), 1.65 
(m, 4H), Q.89 (m, 6H). 

ESI/MS (m/e,%): 500 (NT, 82). 

5 EXAMPLE 5 

A^4<:hlorophenyI>2-{4^ 
pyrrQlo[3^w/]pyriiiudin-6-yI)phenoxy] acetamide 

To mixture of die title compound of Preparation 2 (80 mg, 021 mmol), iV-<3- 
dimethylaminopropylVtf'-ethyl^^ hydrochloride (44 mg, 023 mmol), 1- 

10 hydroxybenzotriazole (3 1 mg, 023 mmol) and polymer bound moipholine (280 mg, 
2.75 mmol/g based on nitrogen analysis) in dimethylfonnamide (4 mL) was added. 4- 
chloroaniline (32 mg, 025 mmol) and the mixture was stirred at room temperature 
overnight To the resulting suspension was added macroporous triethylammonium 
methylpolystyrene carbonate (250 mg, 2.8-3.5 mmol/g based on nitrogen elemental 

15 analysis) and Amberlyst 15 (650 mg) as scavengers and stirred for 2 hours (in case of 
acidic or basic final products the corresponding scavenger was not added). The resulting 
suspension was filtered and evaporated under reduced pressure. The residue was 
triturated with a mixture of MeOH:ethyl ether and the precipitate collected by filtration 
to yield the title compound as a white solid (80 mg, 78%). 

20 ESI/MS m/e: 495 ([M+Hf, C^CINA). 

Retention Time (min.): 1 1.0 

EXAMPLE 6-53 

The compounds of this invention were synthesized from the title compound of 
25 Preparation 2 following the procedure of example 5 and using the corresponding 
reactant respectively. The ESI/MS data, HPLC retention times and yields are 
summarised in the following table. 
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TABLE 15 



Example 


Molecular 
Formula 


ESI/MS 

m/e 
[M+Hf 


Retention 
Time (min.) 


Yield % 

I LC1U /0 


6 




545 


11.1 


35 


7 


C 27 H Z7 N 5 0 4 


486 


10.2 


60 


8 


C^NA 


504 




48 


9 


C^NA 


532 


9.5 


. 57 


10 


(^NA 


491 


10.3 


76 


11 


C^HjoNA 


475 


10.7 


38 


12 




503 


10.1 


64 


13 


C^^NA 


533 


10.8 


52 


14 


C^H^FjNA 


529 


11.1 


75 


15 


C^H^ClNjO, 


564 


11.2 


37 


16 


CoH^NA 


517 


11.5 


45 


. 17 




554 


10.6 


55 


18 




620 


11.5 


40 


19 


C^NA 


505 


9.7 


93 


20 


CaHj.ONA 


524 


10.6 


73 


21 


QjH^A 


565 


11.0 


80 


.22 




500 


9.9 


63 


23 


CcByNAS 


540 


93 


50 


24 


CmHmNA 


477 


9.5 


28 


25 


WA 


537 


11.4 


61 


26 


Q^NA 


567 . 


1L2 


41 


27 


C*H„N 5 0 6 


588 


10.5 


39 
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28 


/■» u xr r\ 


638 . 


10.5 


64 


29 


tj XT /"\ 

. C 3I H35N 5 0 6 


574 


103 


39 


30 


TT XT /*\ O 


608 


10-1 


76 


31 


CjtH^NA 


605 


11.5 


66 


32 


CjjHjgNA 


559 


10.9 


39 


33 




547 


10.6 


47 


34 


CjjH 39 N 7 0 4 


598 


8.4 


70 


35 




606 


9.7 


71 


36 


Cj.Hj^sO, 


558 


103 


65 


37 * 


/>•» tT XT 


519 


7.0 


44 


38 


y-V. TT ^**t XT /*\ 


599 


10.7 


35 


39 




621 


113 


56 


40 


CaH„N s 0, 


518 


9.4 


60 


41 


CHaNjO, 


540 


10.7 


52 


42 


C J4 H„IN 4 0 4 


587 


11.2 


44 


43 


CmH^Oj 


505 


9.8 


62 


44 . 


C»H„N 4 0 s 


519 


10.1 


88 


45 


Q 2 H J5 N J O s 


586 


10.1 


65 


46 


C B H 41 N J 0 S 


588 


73 


79 


47 


/•» TT XT 


521 


9.0 


87 . 


48 


/-I TT XT /"\ 
Q9H34NA 


551 


8.6 


84 


4? 


n tr XT n 


517 


10.0 


63 


50 


C*H 37 N 5 0 4 


556 


11.0 


60 


51 


WA 


477 


10.1 


44 


52 


C*H n N 4 0 6 


533 


103 


- 91 
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53 


CaHjoNA 


519 . 


10:2 


57 


; 54 




519 


9.7 


85 



EXAMPLE 54 

(4-{2-{4-(2,4-Dioxo-M-dipropyi^^ 

yI)phenoxylacetyIamino}phenyI) acetic acid 
5 To a suspension of the title compound of Example 33 (33 mg, 0.06 mmol) in 

methanol (0.3 mL) was added NaOH 2N (0.3 mL) and the mixture was heated at 50°C 

for 1 hour. The mixture was cooled to room temperature and acetic acid was added until 

acidic pH was observed The resulting precipitate was collected by filtration and dried to 

yield the title compound (13 mg, 42%) as a white solid 
10 ESI/MS m/e: 519 ([M+H]*, QsH^Od). 

Retention Time (min.): 9.7 

General procedure for the synthesis of examples 55-76 

The reaction took place in a sealed tube under argon atmosphere. Usually 50 mg 

15 of the title compound of Preparation 3 were used and 2 mL of those amines that are 
liquid and 160 equivalents of those amines that are solid In all reactions a catalytic 
amount of sodium cyanide was added In case of liquid amines the reaction mixture was 
heated at the boiling temperature of the amine and in the case of solid amines 2 mL of 
anhydrous dioxane were added and heated to the boiling point of dioxane. The reactions 

20 were followed by TLC and when no more starting material was left, the mixture was 
cooled to room temperature and usually the final product was isolated by filtration of 
the corresponding precipitate which was washed with ethyl ether. Occasionally the 
reaction mixture was concentrated under reduced pressure and the residue 
chromatographed on silica-gel (dichloromethaneanethanol). The title compounds were 

25 crystallized in mixtures of MeOHiHjO. 
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EXAMPLE 55 

A^2- AmmoethyI)-2-{4Kl 3^ 
^pyrimidin-6-yI)phenoxyl acetamide 

Obtained as a white solid (33%) from the title compound of Preparation 3 and 
5 ethylenediaroine following the procedure described above, 

8 ! H NMR (DMSO): 7.85 (d, 2H), 7.01 (d, 2H), 6.63 (s, 1H), 4.52 (s, 2H), 3.41 
(s, 3H), 3.25 (s, 3H), 3.12 (m, 2H), 2.50 (m, 2H). 

EXAMPLE 56 
10 ^4-BromophenyI)-2-{4<L>dime^ 

pyrrolo{3^-i/]pyrimidin-6-y0phenoxyl acetamide 

Obtained as a brown solid (15%) from the title compound of Preparation 3 and 
4-bromoaniline following the procedure described above. 

5 ! H NMR (DMSO): 7.89 (d, 2H), 7.19 (d, 2H), 7.00 (d, 2H), 6.67 (s, 1H), 6.57 
15 (m, 2H), 4.61 (s, 2H), 3.49 (s, 3H), 3.33 (s, 3H). 

EXAMPLE 57 
2-{4Klr3-Dune*hyM,4^iox 
yI)phenoxy]-iV-phenylacetamide 
20 Obtained as a brown solid (74%) from the title compound of Preparation 3 and 

aniline following the procedure described above. 
m.p.:>300°C 

5 l H NMR (DMSO): 12.30 (bs, 1H), 10.22 (bs, 1H), 7.88 (d, 2H), 7.66 (d, 2H), 
7.34 (m, 2H), 7.09 (m, 3H), 6.62 (s, 1H), 4.78 (s, 2H), 3.42 (s, 3H), 327 (s, 3H). 
25 ESLMS(m/e,%):405 [(M+l) + ,46]. 

EXAMPLE 58 

2-[4^1^-Dimethyl-2,4Hiioxo-2A4^tetrahydro-l^-pyrroIoP 
y0phenoxy]-A44-fluorophenyI) acetamide 
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Obtained as a white solid (10%) from the title compound of Preparation 3 and 4- 
fluoroaiiiline following the procedure described above, 
m.p.: >300°C 

5 ! H NMR (DMSO): 12.50 (bs, 1H), 10.36 (bs, 1H), 8.08 (d, 2H), 7.87 (m, 2H), 
5 738 (m, 2H), 7.28 (d, 2H), 6.83 (s, 1H), 5.00 (s, 2H), 3.53 (s, 3H), 3.46 (s, 3H). 
ESI/MS (m/e,%): 423 [(M+l) + , 100]. 

EXAMPLE 59 

l^Dunethyl^{4-[2^4-methylpipera^ 
10 dihydropyrrolo[3^^pyrimidine-2,4-dione 

Obtained as a brown solid (72%) from the title compound of Preparation 3 and 
1-methylpiperazine following the procedure described above. 
m.p.:>275°C 

5 ! H NMR (DMSO): 7.84 (d, 2H), 6.97 (d, 2H), 6.57 (s, 1H), 4.88 (s, 2H), 3.42 
15 (s, 3H), 3.27 (s, 3H), 2.51 (m, 2H), 2,35 (m, 2H), 2.27 (m, 2H), 2.13 (m, 2H). 
ESI/MS (m/e,%): 412 [(M+l)*, 100]. 

EXAMPLE 60 

l^DimethyI^{4-(2-moqihoIin^yl-2H)xo€thoxy)phcnyl]-l^iihydropyTrolo[3^- 
20 </]pyrimidine-2,4rdione 

Obtained as a brown solid (27%) from the title compound of Preparation 3 and 
morpholine following the procedure described above. 

m.p.:>300°C 

8 'H NMR (DMSO): 12.42 (bs, 1H), 8.01 (d, 2H), 7. 16 (d, 2H), 6.80 (s, 1H), 
25 5.07 (s, 2H), 3.76 (m, 4H), 3.63 (m, 4H), 3.59 (s, 3H), 3.43 (s, 3H). 
ESI/MS (m/e,%): 398 (M*, 42). 
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EXAMPLE 61 

6^4-{2<3ADihydn>-lir-isoqainoIin-2-yi)-2-oxoethoxy] phenyI}-l^-<limethyH^- 
dfliydropyrroIo[3^wflpyriinidine-2,4-diohe 

Obtained as a white solid (32%) from die title compound of Preparation 3 and 
5 1^,4-tetrahydro isoqumolme foUow^ 
m.p.: >280°C 

: 8 'H NMR (DMSO): 12.14 (bs, 1H), 7.71 (d, 2H), 7.07 (m, 4H), 6.89 (d, 2H), 
6.50 (s, 1H), 4.86 (s, 2H), 3.56 (m, 2H), 3.35 (m, 2H), 329 (s, 3H), 3.13 (s, 3H), 2.72 
(m, 1H), 2 39 (m, 1H). 
10 ESI/MS (m/e,%): 444 (NT, 34). 

EXAMPLE 62 

A^y clopentyW-14^1 3^imetoyM,i^^ 
Jipyrimidin-6-yOphenoxyl acetamide 
15 Obtained as a white solid (81%) from the title compound of Preparation 3 and 

cyclopentylamine following the procedure described above. 
mp.:>270°C 

8 'HNMR PMSO): 8.02 (d, 2H), 7.18 (d, 2H), 6.69 (s, 1H), 4.68 (s, 2H), 427 
(m,lH), 3.60 (s,3H), 3.45 (s, 3H), 2.03-1.60 (m, 8H). * 
20 : ESI/MS (m/e,%): 396 (NT, 18). 

EXAMPLE 63 

#{4-AcetylphenyI>2-{4-(ljHiimethyl-2^ 
pyrToIo[3^-ifjpyrimidin-6-y0pbenoxy] acetamide 
25 Obtained as a brown solid (24%) from the title compound of Preparation 3 and 

acetanilide following the procedure described above. 
m.p.: >300°C 

8 »H NMR (DMSO): 8.03 (d, 2H), 7.93 (d, 2H), 7.85 (d, 2H), 7.15 (d, 2H), 6.68 
(s, 1H), 4.89 (s, 2H), 3.49 (s, 3H), 3.33 (s, 3H), 2.60 (s, 3H). 
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ESI/MS (m/e,%): 446 (M\ 35). 
EXAMPLE 64 

#Hljy-BenzoiiiiidazoI-2-yr)-2-{4Kl,3^^ 
5 pynxlo{32^pyrimidin-6-yl)phenoxy] acetamide 

Obtained as a brown solid (84%) from the title compound of Preparation 3 .and 
2-arninobenzimidazole following the procedure described above. 

m.p.: >287°C (decomposition) 

6 'H NMR (DMSO): 12.12 (bs, 1H), 7.83 (d, 2H), 7.40 (m, 2H), 7.04 (m, 4H), 
10 6.80 (bs, 1H), 6.58 (s, 1H), 6.04 (bs, 1H), 4.88 (s, 2H), 3.38 (s, 3H), 322 (s, 3H). 

EXAMPLE 65 

iV-(4-CyanophenyI>-2-{4Kl ^UmethyI-2,4^oxo-2^,4^tetrahydro-12r- 
pyrrolo[3^w/]pyriinidui-6-yl)phenoxy] acetamide 
15 Obtained as a brown solid (13%) from the title compound of Preparation 3 and 

4-ammobenzonitrile following the procedure described above. 
m.p.: 263-265°C 

8 'H NMR (DMSO): 12.18 (bs, 1H), 10.50 (bs, 1H), 7.79 (m, 6H), 7.05 (m, 2H), 
6.60 (s, 1H), 4.77 (s, 2H), 3.37 (s, 3H), 3.24 (s, 3H). 

20 

EXAMPLE 66 

644-[2^3,4-Dmydro-2^Hiutoolm-l-yI)-2H)xoethoxy]phenyl}-13-dimethyI-l^- 
dmydropyrrolo[32^pyrimidme-2,4-dione 

Obtained as a yellow solid (47%) from the title compound of Preparation 3 and 
25 12,3,4-tetiahydroqumoline following me procedure described above. 

S 'H NMR (CDCl,): 1 1.60 (s, 1H), 7.62 (d, 2H), 7.10 (m, 4H), 6.78 (d, 2H), 520 
(s, 1H), 4.79 (s, 2H), 3.76 (m, 2H), 3.73 (s, 3H), 3.23 (s, 3H), 2.60 (m, 2H), 1.77 (m, 
2H). 
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EXAMPLE 67 

2-{4^1^Dimethyl-2,^ 

yOphenoxyl-A^llrS^lthiadiazol-l-ylacetamide 

Obtained as a brown solid (29%) from the title compound of Preparation 3 and 
5 2-amino- 1 ,3,4-thiadiazole following the procedure described above. 
m.p.: >300°C (decomposition) 
. 5 'H NMR (DMSO): 923 (s, 1H), 8.64 (s, 1H), 7.93 (d, 2H), 726 (s, 1H), 7.12 
(d, 2H), 6.70 (s, IH), 5.03 (s, 2H), 3.49 (s, 3H), 3.33 (s, 3H). 

10 EXAMPLE 68 

l^Dimcthyl^{4-{2^xo-2^4-phenylpiperazin-l-yI)ethoxy]phenylH^- 

dihydropyrrolo[32wfJpyrimidi0e-2,4-<Iione 

Obtained as a while solid (20%) from the title compound of Preparation 3 and 1 - 
phenylpiperazine following the procedure described above. 
15 m.p.: >270°C (decomposition) 

8 ! H NMR (DMSO): 1 125 (s, 1H), 7.76 (d, 2H), 728 (m, 3H), 7.02 (d, 2H), 
6.91 (m, 2H), 6.18 (s, 1H), 4.80 (s, 2H), 3.78 (m, 4H), 3.53 (s, 3H), 3.49 (s, 3H), 3.47 
(m,4H). 

20 EXAMPLE 69 

2-{4Kl,3-DimethyK,4^oxo-2^,4^tet^ 

y0phenoxy]-iV-(4-nitrophenyl) acetamide 

Obtained as a yellow solid (15% overall) from the title compound of Preparation 
1 and 4-nitroaniJine following the procedure of example 1 . 
25 m.p.: 228-230°C , 

5 'H NMR (DMSO): 12.30 (bs, 1H), 10.80 .(bs, 1H), 8.31 (d, 2H), 7.95 (m, 4H), 
7.13 (d, 2H), 6.69 (s, 1H), 4.91 (s, 2H), 3.51 (s, 3H), 3.31 (s, 3H). 
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EXAMPLE 70 

6-<4-{2-{4r<4-Fluorophenyl)piperazui-l-yI]-2-oxoethoxy} pheny()-l>3-dimethyl-l,5- 
dihydropyrroIo[3^w/Jpyriinidine-2,4-dione 

Obtained as a white solid (50%) from the title compound of Preparation 3 and 1- 
5 (4-fhiorophenyl)piperazme following the general procedure described above. 
m.p.: >265°C (decomposition) 

8 'H NMR (DMSO): 12.30 (bs, IK), 7.84 (d, 2H), 7.04 (m, 6H), 6.63 (s, 1H), 
4.95 (s, 2H), 3.62 (m, 4H), 3.42 (s, 3H), 3.26 (s, 3H), 3.14 (m, 2H), 3.07 (m, 2H). 

ESI/MS (m/e,%): 491 (M*, 100). 
10 ... 
EXAMPLE 71 

6-{4-[2^4-Benzylpiperazm-l-y0-2^xoethoxy]phenyl}-l^-dimethyl-l^- 
dihydropyn*olo[3^w/}pyrimidine-2,4-dione 

Obtained as an off-white solid (40%) from the title compound of Preparation 3 
15 and 1-benzylpiperazine following .the general procedure described above. 

m.p.: 170-172°C 

5 'H NMR (DMSO): 12.05 (bs, 1H), 7.64 (d, 2H), 7.14 (s, 5K), 6.78 (d, 2H), 
6.38 (s, 1H), 4.68 (s, 2H), 3.20 (m, 8H), 224 (m, 2H), 2.16 (m, 2H). 
ESI/MS (m/e,%): 487 (M*, 100). 

20 • 

EXAMPLE 72 

6^4-{2-[4-(2-Methoxyphenyl)piperazm-l-yri-2-oxoethoxy} phenyI>l r J-dimethyl- 
l^-dmydro-pyrroIo[3^-<flpyrimiduie-2,4-dione 

Obtained as a brown solid (83%) from the title compound of Preparation 3 and 
25 l-{2-methoxyphenyl)piperazine following the general procedure described above. 
m.p.: >295°C (decomposition) 

8 'H NMR (DMSO): 12.21 (bs, IK), 7.76 (m, 2H), 6.86 (m, 6H), 6.52 (s, IK), 
4.88 (s, 2H), 3.76 (s, 3H), 3.58 (m, 4H), 3.38 (s, 3H), 322 (s, 3H), 2.49 (m, 4H). 
ESI/MS (m/e,%): 503 (M*, 100). - . • 
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EXAMPLE 73 

6^4-{2-{4^4-Methoxypheny0p«peraziii-l-yI]-2-oxoethoxy} phenyl)-13-dimethyl- 
l^aydropyiTOlo(3^pyriinidine-2,4-dione 

5 Obtained as a white solid (23%) from the title compound of Preparation 3 and 1- 

(4-methoxyphenyl)piperazine following the general procedure described above. 
. m.p.: 269-271°C 

8 'H NMR (DMSO): 12.38 (bs, 1H), 7.96 (d, 2H), 7.09 (d, 2H), 7.05 (d, 2H), 
6.96 (d, 2H), 6.74 (s, 1H), 5.06 (s, 2H), 3.81 (s, 3H), 3/73 (m, 4H), 3.54 (s, 3H), 3.38 (s, 
10 3H), 3.19 (m,2H), 3.1 l(m,4H). 

ESI/MS (m/e,%): 503 (NT, 100). 

EXAMPLE 74 

l^DimethyM^4-{2H>xo-2-[4^3-triflaorom 
15 yIJethory}plienyI)-l^-dihydropyrrotol3^-</j pyrimidine-2,4-dione 

Obtained as a white solid (50%) from the title compound of Preparation 3 and l- 
(3-trifluoromethylphenyl) piperazine following the general procedure described above. 
m.p.: >275"C (decomposition) 

8 l H NMR (DMSO): 7.77 (m, 2H), 7.40 (m, 1H), 7.28 (m, 2H), 7.15 (d, 1H), 
20 6.94 (m, 3H), 4.88 (s, 2H), 4.65 (s, 1H), 3.68 (s, 3H), 3.30 (m, 1 1H). 
ESI/MS (m/e,%): 541 (M*, 100). 

EXAMPLE 75 

l>Dimethyl^{4-{2^xo-2^4-pyridro-2-yI-pi^ 
25 dihydropyn-olo[3^^pyrimiduie-2,4-dione . 

Obtained as a white solid (42%) from the title compound of Preparation 3 and 1- 
pyridin-2-ylpiperazine following the general procedure described above. 

m.p.: >260°C (decomposition) 

8 'H NMR (DMSO): 8.14 (d, 1H), 7.84 (d, 2H), 7.57 (m, 1H), 7-01 (d, 2H), 6.88 
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(m, 1H), 6.68 (m, 1H), 6.60 (s, 1H), 4.91 (s, ^H), 3.60-326 (m, 14H). 
ESI/MS (m/e,%): 474 (M*, 100). 

EXAMPLE 76 
5 l^Dimethyl-6-{4-[2 

dihydrop)rroIo[3^-rflpyrimidiiie-2,4-dione 

' Obtained as a white sobd (60%) from the title compound of Preparation 3 and 2- 
piperazin-l-ylpyrimidine following the general procedure described above. 
m.p.: >275°C (decomposition) 
10 6 l H NMR (DMSO): 1227 (bs, 1H), 8.41 (d, 2H), 7.85 (d, 2H), 7.03 (d, 1H), 

6.69 (t, 1H), 6.63 (s, 1H), 4.96 (s, 2H), 3.83 (m, 2H), 3.76 (m, 2H), 3.57 (m, 4H), 3.43 
(s,3H),327(s,3H). 

EXAMPLES 77-86 

15 The compounds of this invention were synthesized from the title compound of 

Preparation 4 following the procedure of example 5 and using the corresponding 
reactant respectively. The ESI/MS data, HPLC retention times and yields are 
summarised in the following table. 

TABLE 16 



Example 


Molecular 
Formula 


ESI/MS 

m/e 
[M+HT 


Retention 
Time (mm.) 


Yield % 


77 


C^NA 


433 


15J 


33 


78 


C^NA 


447 


16.2 


36 


79 


CjsE^NA 


445 


16.0 


37 


80 


CsH^FNA 


437 


15.0 


30 


81 


QjHjoNA 


409 


13.6 


50 


82 


CoHjjCINA 


452 


16.0 


55 
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83 


CJB»NA 


. 433 , 


15.5 


60 


84 




449 


14.8 


40 


85 


CaHaNA 


419 


14.7 


43 


86 




500 


9.5 


20 



EXAMPLES 87-89 

The compounds of this invention were synthesized from the title compound of 
Preparation 5 following the procedure of example 5 and using the corresponding 
S reactant respectively. The ESI/MS data, HPLC retention times and yields are 
summarised in the following table. 



TABLE 17 



Example 


Molecular 
Formula 


ESI/MS 

m/e 
[M+H]* 


Retention 
Time (min.) 


Yield % 


87 


C^NA 


433 


10.6 


10 


88 


CaH 3 ,NA 


502 


10.9 


24 


89 


C^HaNA 


458 


. 9.4 


35 



EXAMPLES 90-107 

The compounds of this invention were synthesized from the title compound of 
Preparation 6 following the procedure of example 5 and using the corresponding 
reactant respectively. The ESI/MS data, HPLC retention times.and yields are 
15 summarised in the following table. 

TABLE 18 



Example 


Molecular 
Formula 


ESI/MS 
. m/e 
[M+H]* 


Retention 
Time (min.) 


Yield % 


90 


CA4NA 


433 


9.6 


51 
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01 

91 




450 


9.7 


48 


92 


r> tt /~»T\.T 
C2sHtfClN 4 U 4 


480 


10.0 


60 


93 


/•t TT XT 

C^H^NA 


473 


9.8 


45 


94 




502 


99 


40 

"Tw 


95 


CbHjoFNA 


520 


10 0 

iv.v 


62 


96 




505 


10.2 


39 


97 




517 


9.3 


47 


98 : 


C 30 H„N s O 4 


526 


9 9 


50 


99 




509 


10 9 


86 

WW 


100 




511 


10 9 


88 


101 


Q0H34NA 


531 


10 J 


66 

WW 


102 




519 


99 


49 


103 


C*H,jN,0 4 


578 


8 6 


65 

w«/ 


104 


/I TT /"MXT r\ O 

CjjHjjCINAS 


593 


10.8 


44 


105 


C J AsN J 0 4 


512 


10.1 


58 


106 




528 


10.2 


31 


107 




620 


11.5 


44 



EXAMPLES 108-116 

The compounds of this invention were synthesized from the title compound of 
Preparation 7 following the procedure of example 5 and using the corresponding 
reactant respectively, the ESI/MS data, HPLC retention times and yields are 
summarised in the following table. 
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TABLE 19 



Example 


Molecular 
Formula 


ESI/MS 

m/e 
[M+Hf 


Retention 
Time (min.) 


Yield yo 


108 


C^FNA 


451 


10.8 


78 


109 




433 


. 10.7 


65 


110 


Q.HoBrNA 


512 


11.6 


72 • 


111 




473 


11.0 


99 


112 




447 


10.5 


47 


113 




461 


10.8 


88 


114 




502 


11.1 


73 


. 115 




516 


7.8 


69 


116 


CmHj,Nj0 4 


528 


10.3 


23 



EXAMPLE 117 
5 A^yclopentyl-2-{4-lH3-methoxypro^ 

lfr-pyrrolo[3^w/]pyriimdin^yflphenoxy}acetajmide 

The compound of this invention was synthesized from the title compound of 
Preparation 8 and (^clopentylamine following the general procedure described for 
examples 55-76. 
10 mp.(MeOH^O): 234-236°C 

. 8 (DMSO): 7.83 (d, 2H), 6.99 (d, 2H), 6.56 (s, 1H), 4.48 (s, 2H), 4.05 (m, 1H), 
3.93 (t, 2H), 3.55 (m, 2H), 3.39 (s, 3H), 3 37 (s, 3H), 1.92-1.07 (m, 10H). 

EXAMPLE 118 
15 2-{4-lM3-Methoxypropyl)-3-memyl-2,4-dio»>-2^^ 
</]pyrinudin-6-yllphenoxy}-iV-phenylacetainide 

The compound of this invention was synthesized from the title compound of 
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Preparation 8 and aniline following the general procedure described for examples 55-76. 

nLp-CMeOH/HjO): >251°C (dec.) 

8 'H NMR (ODClj): 7.71 (d, 2H), 7.60 (d, 2H), 7.38 (m, 
3H), 7.15 (m, 2H), 6J34 (s, 1H), 4.70 (s, 2H), 4. 10 (m, 2H), 3.48 (m, 2H), 3.43 (s, 3H), 
5 337 (s,3H), 2.05 (m,2H). 

ESI/MS (m/e,%): 462 (NT, 100). 

EXAMPLES 119-120 

The compounds of this invention were synthesized from the title compound of 
10 Preparation 9 following the procedure of example 5 and using the corresponding 
reactant respectively. The ESI/MS data, HPLC retention times and yields are 
summarised in the following table. 

TABLE 20 

15 



Example 


Molecular 
Formula 


ESI/MS 

m/e 
[M+HT 


Retention 
Time (min.) 


Yield % 


119 




447 


9.9 


51 


120 


C^NA 


516 


10.2 


64 



EXAMPLES 121-123 . 

The compounds of this invention were synthesized from the title compound of 
20 Preparation 10 following the procedure of example 5 and using the corresponding 
reactant respectively. The ESI/MS data, HPLC retention times and yields are 
summarised in the following table. 
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TABLE 21 



Example 


Molecular 
Formula 


ESI/MS . 

m/e 
[M+H]* 


Retention 
Time (mm.) 


Yield % 


121 




491 


9.7 


57 


122 


C^H^NA 


517 


9.8 


40 


123 


CANA 


518 


9.1 


48 



EXAMPLE 124 

ZV-{4-Bromophenyl>2-[4^2,4^ioxo-l-propyMA4^ 
</]pyrimidin-6-yl)pheuoxy] acetamide 

Obtained as a white solid (11%) from the title compound of Preparation 10 and 
4-bromoaniline following the procedure of Example 4. 

m.p.: 276-278 (dec.) 

5 'H NMR (DMSO): 12.00 (bs, 1H), 10.60 (bs, 1H), 1022 (bs, 1H), 7.86 (d, 
2H), 7.60 (d, 2H), 7.40 (d, 2H), 7-09 (d, 2H), 6.60 (s, 1H), 4.78 (s, 2H), 3.80 (t, 2H), 
1.64 (m, 2H), 0.90 (t, 3H). 

EXAMPLE 125 

2-(4^2,4-Dioxo-l-pn>pyl-2^,4^tetrahydr(>-l^-pyTrolo(3^pyrm^ 
yI)phenoxy]-W-(4-fluorophenyl)acetainide 

Obtained as a white solid (56%) firdm the title compound of Preparation 10 and 
4-fluoroaniline following the procedure of Example 4. 
m.p.:306-308°C(dec.) 

5 'H NMR (DMSO): 1220 (bs, 1H), 10.78 (bs, 1H), 10.15 (bs, 1H), 7.85 (d, 
2H), 7.65 (dd, 2H), 7.16 (t, 2H), 7.05 (d, 2H), 6.61 (s, 1H), 4.73 (s, 2H), 3.78 (t, 2H), 
1.64 (m,2H), 0.90 (t, 3H). 
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EXAMPLE 126-130 

The compounds of this invention were synthesized from the title compound of 
Preparation 1 1 following the procedure of example 5 and using the corresponding 
reactant respectively. The ESI/MS data, HPLC retention times and yields are 
5 summarised in the following table. 



TABLE 22 



Example 


Molecular 
Formula 


ESI/MS 

m/e 
[M+Hf 


Retention 
Time (min.) 


Yield % 


126 


CANA 


493 


9 


90 


127 




511 


9.1 


85 


128 


CjjHijBrNA 


573 


9.9 


84 


129 




562 


9.4 


82 


130 


C*H J2 NA 


533 


9.3 


94 



10 EXAMPLES 131-135 

The compounds of this invention were synthesized from the.title compound of 
Preparation 12 following the procedure of example 5 and using the corresponding 
reactant respectively. The ESI/MS data, HPLC retention times and yields are 
summarised in the following table. 

15 TABLE 23 



Example 


Molecular 
Formula 


ESI/MS 

m/e 
[M+HT 


Retention 
Time (min.) 


rield% 


131 


CaHaNA 


485 


10:6 


88 


132 


CAFNA 


503 


10.6 


79 


133 


C^BrNA 


564 


112 


68 
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134 




554 . 


10.8 


92 


135 


Cj.HjjNA 


525 


10.8 


95 



EXAMPLE 136 
2-[4^7^1oro-13-dim^ 

rf]pyrimidin^yl)phenoxy]-iV-(4-cyanophenyO acetamide 

5 . Obtained as a white solid (42%) from the title compound of Preparation 13 and 

4-aminobenzonitrile following the procedure of example 5. 
ESI/MS m/e: 463 ([M+HT, <^H 18 CIN 5 0«). 
Retention Time (min.): 16/7 

.10 EXAMPLES 137-138 

The compounds of this invention were synthesized from the title compound of 
Preparation 14 following the procedure of example 5 and using the corresponding 
reactant respectively. The ESI/MS data, HPLC retention times and yields are 
summarised in the following table. 

15 TABLE 24 



Example 


Molecular 
Formula 


ESI/MS 

m/e 
[M+Hf 


Retention 
Time (min.) 


Yield % 


137 


C*H„BiN 4 0 4 


540 


20.1 


55 


138 


(^HmBiFNA 


558 


20.1 


62 



EXAMPLES 139-149 

The compounds of this invention were synthesized from the title compound of 
20 Preparation 1 5 following the procedure of example 5 and using the corresponding 
reactant respectively. The ESI/MS data, HPLC retention times and yields are 
summarised in the following table. 
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TABLE 25 



Example 


Molecular 
Formula 


ESI/MS 

m la 
HJ/C 

[M+Hf 


Retention 
Time (min.) 


Yield % 

i IvlU /O 


139 


CjjH^CIFNA 


512 


20.0 


65 


140 


CkH^CINA 


494 


19.9 


72 


141 


C 2 6H26BraN 4 0 
4 


573 


21.0 


35 


142 




529 


21.3 


74 


143 


CAW 


529 


20.0 


82 


144 


CmHmOFNA 


512 


202 


78 


145 


C^CIFNA 


526 


19.7 


80 


146 


C^CINA 


525 


19.7 


48 


147 


C^H^CINA 


509 


19.7 


70 


148 


CnHsONA 


509 


20.5 


60 


149 


C*H M C1FNA 


512 


202 


.58 



EXAMPLES 150-158 

5 The compounds of this invention were synthesized from the title compound of 

Preparation 1 6 following the procedure of example 5 and using the corresponding 
reactant respectively. The ESI/MS data, HPLC retention times and yields are 
summarised in the following table. 

10 TABLE 26 



Example 


Molecular 
Formula 


ESI/MS 

m/e 
[M+Hf 


Retention 
Time (min.) 


Yield % 


150 


C^HaNA 


435 


10.1 


.58 


151 


CbHjjFNA 


453 


102 


47 
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1 5? 

IJ£ 


r HLClN.Oc 


359 


8.4 


61 






475 


10.4 


43 






504 


10.5 


60 


155 


CJH,.N<0« 


460 


10.0 


72 


156 


GoHnBrNA 


513 


11.0 


70 


157 


C^H 32 N 4 O s 


533 


9.8 


51 


158 


C»H„NA 


534 


9.1 


46 



EXAMPLES 159-168 

The compounds of this invention were synthesized from the title compound of j 
Preparation 17 following the procedure of example 5 and using the corresponding 
5 reactant respectively. The ESI/MS data, HPLC retention times and yields are 
summarised in the following table. 

i 

TABLE 27 



Example 


Molecular 
Formula 


ESI/MS 

m/e 
[M+Hf 


Retention 
Time (min.) 


Yield % 


159. 


C^HaNA 


435 


10.0 


49 


160 


C^FNA 


452 


10.1 


65 


161 


CwHnClNA 


482 


103 


58 


162 


C^H^NA 


475 . 


10.1 


41 


163 




504 


10.1 


45 


164 


c^na 


460 


9.8 


59 


165 


C 13 H II BrNA 


514 


10.9 


70 


166 


C^NA 


507 


9.6 


44 


167 


C^NA 


533 


9.5 


50 
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168 


C a H„N J 0 < 


534, 


8.8 


39 



EXAMPLES 169-174 

The compounds of mis invention were synthesized from the title compound of 
Preparation 18 following, the procedure of example 5 and using the corresponding 
5 reactant respectively. The ESI/MS data, HPLC retention times and yields are 
summarised in the following table. 



TABLE 28 



Example 


Molecular 
Formula 


ESI/MS 

m/e 
[M+HT 


Retention 
Time (min.) 


Yield % 


169 


c^na 


475 


11.6 


59 


170 




515 


11.9 


34 


171 


C^NA 


544 


11.9 


39 


172 




523 


11.9 


47 


173 


CWNA 


493 


11.7 


59 


174 


C^HnNA 


505 


11.5 


52 



EXAMPLES 175-179 

The compounds of this invention were synthesized from the title compound of 
Preparation 19 following the procedure of example 5 and using the corresponding 
reactant respectively. The ESI/MS data, HPLC retention times and yields are 
15 summarised in the following table. 
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TABtE 29 





Molecular 
Formula 


ESI/MS 

m/e 
[M+Hf 


Retention 
Tone (min.) 


Yield % 


175 


QbHoNA 




s.s 


OJ 


176 


1 CaH^FNA 


437 


9 


90. 


.177 


C 23 H 2 ,BrN 4 0 4 


498 


9.8 


55 


178 


0^,04 


488 


9.3 


59 


179 




459 


92 


75 



EXAMPLES 180-184 

5 The compounds of this invention were synthesized from the title compound of 

Preparation 20 following the procedure of example 5 and using the corresponding 
reactant respectively. The ESI/MS data, HPLC retention times and yields are 
summarised in the following table. 

10 TABLE 30 



Example 


Molecular 
Formula 


ESI/MS 
m/e 

[M+irr 


Retention 
Time (min.) 


Yield % 


180 . 


CaHaNA 


489 


10.8 


78 


181 


CjgHjjFNA 


507 


10.9 


77 


182 


CABrNA 


569 


11.4 


65 


183 




558 


11.1 


85 


184 


CHjjNA 


529 


11.1 


82 



EXAMPLES 185-189 

The compounds of this invention were synthesized from the. title compound of 
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Preparation 21 following the procedure of example 5 and using the corresponding 
reactant respectively. The ESI/MS data, HPLC retention times and yields are 
summarised in the following table. 

5 TABLE 31 



Example 


Molecular 
Formula 


ESI/MS 

m/e 
[M+Hf 


Retention 
Time (min.) 


Yield % 


185 


C„HaNA 


489 


10.9 


47 


186 


CaHnFNA 


506 


10.9 


50 


187 


C^BrNA 


568 


11.5 


48 


188 


CaH^A . 


558 


11.4 


37 


189 


C^H^NA 


529 


11.5 


. 30 . 



EXAMPLES 190-192 

The compounds of this invention were synthesized from the title compound of 
10 Preparation 22 following the procedure of example 5 and using the corresponding 
reactant respectively. The ESI/MS data, HPLC retention times and yields are 
summarised in the following table. 

TABLE 32 



Example 


Molecular 
Formula 


ESI/MS 

m/e 
[M+Hf 


Retention 
Time (min.) 


Yield % 


190 


C^HaNA 


537 


11.0 


93 


191 


CjjHjjFNA 


555 


11.0 


20 


192 


WA 


606 


11.4 


80 
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EXAMPLES 193-196 

The compounds of this invention were synthesized from the title compound of 
Preparation 23 following the procedure of example 5 and using the corresponding 
reactant respectively. The ESI/MS data, HPLC retention times and yields are 
5 summarised in the following table. 



TABLE 33 



Example 


Molecular 
Formula 


ESI/MS 

m/e 
[M+Hf 


Retention 
Time (min.) 


Yield % 


193 




459 


10.3 


59, 


. 194 




477 


10.4 


52 


195 




528 


10.7 


35 


* 196 




499 


10.9 


21 



10 EXAMPLES 197-199 

The compounds of this invention were synthesized from the title compound of 
Preparation 24 following the procedure of example 5 and using the corresponding, 
reactant respectively. The ESI/MS data, HPLC retention times and yields are 
summarised in the following table. 

15 ' 

TABLE 34 



Example 


Molecular 
Formula 


ESI/MS 

m/e 
[M+Hf 


Retention 
Time (min.) 


Yield % 


197 


CbHmNA 


457 


11.9 


66 


198 




526 


12.2 


52 


199 




497 


12.3 


60 
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EXAMPLES 200-204 

The compounds of this invention were synthesized from the title compound of 
Preparation 25 following the procedure of example 5 and using the corresponding 
reactant respectively. The ESI/MS data, HPLC retention times and yields are 
5 summarised in the following table. 



TABLE 35 



Example 


Molecular 
Formula 


ESI/MS 

m/e 
[M+Hf 


Retention 
Time (min.) 


Yield % 


200 




489 


10.6 


62 


201 




507 


10.6 


72 


202 




558 


11.0 


48 


203 




529' 


11.1 


69 


204 




584 


113 


62 



10 EXAMPLES 205-209 

The compounds of this invention were synthesized from the title compound of 
Preparation 26 following the procedure of example 5 and using the corresponding 
reactant respectively. The ESI/MS .data, HPLC retention times and yields are 
summarised in the following table. 

15 

TABLE 36 



Example 


Molecular 
Formula 


ESI/MS 

m/e 
[M+Hf 


Retention 
Time (min.) 


Yield % 


205 




431 


10.3 


61 


206 


CmH^FNA 


449 


10.4 


53 


• 207 




510 


11.1 


55 
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208 




500. 


10.7 


54 


209 




471 


10.7 


48 



EXAMPLE 210 

6-{4^3-Phenyl(U,4]ox:Kiiazol^ 
dihydropyrroIo[3^w/lpyrimidine-2 ? 4-dione 

5 : a) To a mixture of the title compound of Preparation 2 (400 mg, 1 .03 mmol), 

P-dimethylaminopropyiyAf'-e^ hydrochloride (237 mg, 1.24 mmol) 

and 1-hydroxybenzotriazole (167 mg, 124 mmol) in dimethylfonnamide (15 mL) was 
added triethylamine (288 |iL, 2.06 mmol) and iV-hydroxybenzamidine (168 mg, 1.24 
mmol). The mixture was stirred at room temperature overnight 

10 The solvent was evaporated under reduced pressure and the residue was 

partitioned between dichloromethane and a 1 M aqueous solution of citric acid. The 
organic phase was separated, washed with a saturated aqueous solution of sodium 
bicarbonate, dried (Na^OJ and evaporated under reduced pressure. The residue was 
triturated with ethyl ether and the precipitate was collected by filtration to yield the title 

15 compound as a yellow solid (144 mg, 28%). 

b) A stirred solution of the above compound (140 mg, 0277 mmol) in toluene 
(50 mL) was refluxed using a Dean-Stark apparatus for 20 hours. The solvent was 
evaporated under reduced pressure, the residue was triturated with ethyl ether and the 
precipitate was collected by filtration to yield the title compound as a yellow solid (90 

20 mg,67%). 

8 l H NMR(CDCl3): 10.3 (bs, 1H), 8.1 (m,2H), 7.7 (d, 2H), 7.5(d,2H), 7.2 (d, 
. 1H), 7.1 (d, 1H), 6.2 (s, 1H), 5.4 (s, 2H), 4.0 (m, 4H), 1.7 (m, 4H), 0.9 (dt, 6H). 
ESI/MS (m/e,%): 486 (NT, 100). 
Retention Time (mih.): 1 1 .4 

25 



128 



WO 03/000694 



PCT/EP02/06727 



EXAMPLE 211 

6-{4-(2^xo-2^[amin<K4-fluorophenyDmethylenedfo^ 
dipropyl-i^aydn>pyrrolo[3^]pyrimiduie-2,4-dione 

Obtained as a white solid (88%) from the title compound of Preparation 2 and 4- 
5 fluoro-JV-hydroxybenzan^ 

8 'HNMR (DMSO): 112 (s, 1H), 7.8 (dd, 4H), 73 (m, 2H), 7.0 (d, 4H), 6.6 (s, 
1H), 5.0 (s, 2H), 3.8 (m, 4H), 1.6 (m, 4H), 0.9 (m, 6H). 
ESI/MS (m/e,%): 522 (M*. 100). 
Retention Time (min.): 10.1 

10 

EXAMPLE 212 

g.{4.[3^4-FluorophenyI){U,4]oxadia2oI-5-yhnethoxy] phenyl}-l J-dipropyH^- 
dihydropyrrolo(3^^]pyrimidine-2,4-dione 

Obtained as a white solid (83%) from the title compound of Example 211 
15 following the procedure b) of Example 210. 

5'H NMR (DMSO): 12.2 (s, 1H), 8.1 (dd, 2H), 7.9 (d, 2H), 7.4 (t, 2H), 7.1 (d, 
2H), 6.7 (s, 1H), 5.6 (s, 2H), 3.8 (m, 4H), 1.6 (m, 4H), 0.9 (dt, 6H). 
ESI/MS (m/e,%): 504 (M, 100). 
Retention Time (min.): 11.4 

20 

EXAMPLE 213 

l>Dipropyl^{4K3-pyridm^ylllA4]oxadiazol-5-ylmethoxy)phenyll-l^- 
dmydropyrrolo[3^w<lpyrimidine-2,4-dione 

Obtained as a white solid (87%) from the title compound of Preparation 2 and N~ 
25 hydroxyisonicotmamidine following the same procedure of Example 210. 

. 8 l H NMR (DMSO): 12.2 (bs, 1H), 8.8 (d, 1H), 8.7 (d, 1H), 7.9 (m, 3H), 7.7 (d, 
1H), 12 (d, 1H), 7.1 (d, 1H), 6.7 (s, 1H), 5.7 (s, 2H), 3.9 (m, 4H), 1.6 (m, 4H), 0.9 (dt, 
6H). 

ESI/MS (m/e,%): 487 (M, 100). 
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Retention Time (mia): 10.4: 
EXAMPLE 214 

6-{4^enzooxazoM-ytaethoxy)ph 
5 </]pyrimidine-2,4-dione 

A'stured solution of the title compound of Example 51 (134 mg, 028 ,mmol) 
and p-toluensulfonic acid (48 mg, 0.28 mmol) in toluene (10 mL) was refluxed using a 
Dean-Stark apparatus for 5 hours. The solvent was evaporated under reduced pressure, 
the residue was partitioned between dichlorometane and a saturated aqueous solution of 
10 sodium bicarbonate. The organic phase was separated, washed with brine, dried 

(MgSOJ and evaporated under reduced pressure. The residue was triturated with ethyl 
ether and the precipitate was collected by filtration to yield the title compound as a 
white solid (82 mg, 64%). 

5 ! H NMR (CDC1 3 ): 10.9 (s, 1H), 7.7 (m, 3H), 7.5 (m, 1H), 7.3 (dd, 2H), 7.1 (d, 
15 2H), 6.1 (s, 1H), 5.3 (s, 2H), 3.9 (m, 4H), 1.7 (dq, 4H), 0.9 (dt, 6H). 

ESI/MS (m/e,%): 459 (NT, 100). 

Retention Time (min.): 10.9 

EXAMPLE 215 
20 6-{.4K5-PhenyK5H^ 

dihydrppyrrolo[3^^]pyrimiduie-2,4-dione 

A solution of the title compound of Example 43 (60 mg, 0.1 19 mmol) in thionyl 
chloride (173 fiL) was stirred at room temperature for 1 hour. The resulting solution was 
poured into water and a yellow solid precipitated. A suspension of the above solid in 
25 . water was treated with a 2 N aqueous solution of sodium hydroxide until alkaline pH. 
The solid was collected by filtration and dried to yield the title compund as a yellow 
solid (35 mg, 60%). 

ESI/MS (m/e,%): 487 (M*, 100). 

Retention Time (min.): 10.7 



130 



WO 03/000694 



PCT/EP02/06727 



EXAMPLE 216 

6-l4K4-Methyl-5-phenyM^fliydrooxa2ol-2-ylmethoxy>phenyI]-l^ipropyI-l^ 
dihydropyrrolo[3^-d]pyriiiiidiiie-2,4-dione 

5 Obtained as a yellow solid (45%) from the title compound of Example 44 

following procedure of Example 215. 
ESI/MS (m/e,%): 501 (M*, 100). 
Retention Time (min.): 1 1.0 

10 EXAMPLE 217 

6-[4-(7-Ben2yH-oxa-3,7-diazaspiro{4^1dec-2'<n-2-ylmethoxy)phenyl]-l^- 

(Upropyl-13^mydropyrrolo(3^^]pyrimidine-2,4-dione 

Obtained as a white solid (33%) from the title compound of Example 46 
foDowing the procedure described in Example 215. 
15 ESI/MS (m/e,%): 570 (M*. 100). 

Retention Time (min.): 7.3 

EXAMPLE 218 

1 >Dipropyl-6-I4-(quinoun-2-ylmethoxy)phenyl]-l ,5-dihydropyrroIo{3,2- 
20 d]pyrimidine-2,4-dione 

a) A mixture of/7-hydroxybenzaldehyde (17.02 g, 0.139 mmol), 2- 
chloromethylquinoline (24.76 g, 0.139 mmol), potassium carbonate (57.64 g, 0.417 
mmol) and potassium iodide (2.17 g, 0.013 mmol) in methyl isobutyl ketone (515 mL) 
was refluxed for 20 h. After cooling to room temperature, the inorganic salts were 
25 filtered and the solvent was evaporated under reduced pressure. The residue was 
partitioned between dichlorometane and water, the aqueous phase extracted with 
dichloromethane and the organic phase washed with water and brine, dried (MgSOJ 
and evaporated under reduced pressure. The residue was triturated with ethyl ether and 
the precipitate was collected by filtration to yield the 4-(quinolin-2- 
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ylmethoxy)benzaldehyde as a yellow solid (25.62 g, 70%). 
m.p.: 70.0-72.0°C 

b) The title compound was obtained as a yellow solid (560 mg, 61%) from 6- 
memyl-5-nitro-13^propyl-l/fpyritmdme-2,4-dione (1.0-g, 3.92 mmol) and 4- 
5 (quinolin-2-ylmethoxy)benzaldehyde (1.13 g, 4.3 1 mmol) following the same procedure 
described in Preparation 2. 

: 5 'H NMR (CDCl,): 10.5 (s, 1H), 8.3 (d, 2H), 7.7 (m, 6H), 7.1 (d, 2H), 62 (s, 
1H), 5.5 (s, 2H), 3.9 (m, 4H), 1.7 (m, 4H), 0.9 (dt, 6H). 
ESI/MS (m/e,%): 469 (M\ 100). 
10 Retention Time (min.): 11.3 

EXAMPLES 219-226 

The compounds of this invention were synthesized from the title compound of 
Preparation 2 following the procedure of example 5 and using the corresponding 
15 reactant respectively. The ESI/MS data, HPLC retention times and yields are 
summarised in the following table. 



TABLE 37 



Example 


Molecular j 
Formula 


ESI/MS 

m/e 
(M+Hf 


. Retention' 
Time (min.) 


Yield % 


219 




462 


10.1 


54 


220 




478 


9.5 


36 


221 




476 


10.5 


26 


222 


C B H„N f 0 4 


462 


93 


70 


223 


CmH^NjO, 


492 


10.0 


36 


224 


CmH^NjO, 


476 


7.6 


40 
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225 


C J1 H J4 F J N J 0 4 


598 . 


11.0 


42 


. 226 


Cjo H34 CI N 5 0 4 


566 


11.0 


60 



EXAMPLES 227-229. 

The compounds of this invention were synthesized from the title compound of 
Preparation 2 following the procedure of example 5a and using the corresponding 
5 reactant respectively. The ESI/MS data and yields are summarised in the following 
table. 



TABLE 38 



Example 


Molecular 
Formula 


ESI/MS 

m/e 
[M+H] + 


Yield % 


227 


Cj«H w N 6 04 


463 


54 


228 


CmHjo N s O s 


523 


25 


229 


CaH M N s 0 4 


450 


37 



10 

(Example 227) 6 l H NMR (DMSO): 12.33 (bs, 1H), 1 1.05 (bs, 1H), 9.41 (s, 1H), 8.52 
(m,' 2H), 7.97 (d, 2H), 7.14 (d, 2H), 6.76 (s, 1H), 5.01 (s,2H), 3.95 (m, 4H), 1.70 (m, 
4H), 1.00 (m,6H). 

(Example 228) 8 l H NMR (DMSO): 12.43 (bs, 1H), 1 1.04 (bs, 1H), 8.06 (d, 2H), 720 
15 (m, 3H)» 6.85 .(bs, 1H), 5.08 (s, 2H), 4.08 (m, 10H), 1.80 (m, 4H), 1.07 (m, 6H). 

(Example 229) 8 «H NMR (DMSO): 1227 (bs, 1H), 8.97 (d, 1H), 8.11 (d, 2H), 7.03 (d, 
2H), 6.67 (s, 1H), 6.03 (d, 1H), 5.84 (s, 2H), 5.44 (s, 2H),.3.90 (m, 4H), 1.60 (m, 4H), 
0.9O (m, 6H). 

20 
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EXAMPLES 230-239 

The compounds of this invention were synthesized from the title compound of 
Preparation 4 following the procedure of example 5 and using the corresponding 
reactant respectively. The ESI/MS data, HPLC retention times and yields are 
5 summarised in the following table. 



TABLE 39 



Example 


Molecular 
Formula 


ESI/MS 

m/e 
jM+Hf 


Retention 
Time (min.) 


Yield % 




C K., C1N. O- 


509 


9.8 


18 


231 


C r H M F,N,0 4 


542 


10.0 


58 


232 


C^Br^O, 


552 


9.9 


-33 


233 


CoHaN^O, 


489 


8.4 


40 


234 


C a H 27 N J 0 4 


498 


9.1 


17 


235 


C„H 32 N 4 0 4 


; 549 


10.4 


. 27 


236 




524 


91 


45 


237 


C^Cl^O, 


543 


9.2 


68 


238 


c^cin^o, 

S 


566 


10.1 


52 


239 


C^NjO, 


484 


9.4 


63 



EXAMPLES 240-242 

The compounds of this invention were synthesized from the title compound of 
Preparation 3 following the procedure of example 55 and using the corresponding 
reactant respectively. The ESI/MS data, HPLC retention times and yields are 
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s ummari sed in the following table. 

TABLE 40 



Example 


Molecular 
Formula 


ESI/MS 

m/e 
[M+HT 


Yield % 


240 




519 


40 


241 


CaB^NjO* 


419 


71 


242 




469 


42 



5 

(Example 240) 5 l H NMR (DMSO): 12 29 (bs, 1H), 8.13 (dd, 2H), 7.85 (d, 2H), 7.40 
(m, 2H), 7.00 (d, 2H), 6.65 (s, 1H), 4.92 (d, 2H), 4.37 (d, 1H), 3.92 (d, 1H), 3.76 (m, 
1H), 3.47 (m, 1H), 3.43 (s, 3H), 327 (s, 3H), 2.82 (m, 1H), 1.84 (in, 2H), 1.61 (m, 1H), 
1.41 (m, 1H). 

10 

(Example 241) 5 l H NMR (DMSO): 12.30 (bs, 1H), 8.79 (m, 1H), 8.50 (m, 1H), 7.89 
(d, 2H), 725 (d, 2H), 7.01 (d, 2H), 6.66 (d, 1H), 4.68 (s, 2H), 4.38 (<i, 2H), 3.43 (s, 3H), 
327(s,3H). 

15 (Example 242) 8 l H NMR (DMSO): 12.32 (bs, 1H), 7.89 (d, 2H), 7.05 (d, 2H), 6.66 (s, 
1H), 4.96 (s, 2H), 4.10 (m, 2H), 3.40 (m, 14H), 125 (s, 3H). 

EXAMPLES 243-246 

The compounds of this invention were synthesized from the title compound of 
20 Preparation 6 following the procedure of example 5 and using the corresponding 
reactant respectively. The ESI/MS data, HPLC retention times and yields are 
summarised in the following table. 
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TABLE 41 



Example 


Molecular 
Formula 


ESI/MS 

m/e 
[M+Hf 


Retention 

1 lXUC ^TTliTI ■ J 


Yield % 


243 


QoH^O, 


531 


10.3 


70 


244 




571 


9.8 


40 


245 


C^H^NjO, 


463 


8.9 


65 


246 




570 


10.4 


26 



5 

EXAMPLES 247-253 

The compounds of this invention were synthesized from the title compound of 
Preparation X following the procedure of example 5 and using the corresponding 
reactant respectively. The ESI/MS data, HPLC retention times and yields are 
10 summarised in the following table. 

TABLE 42 



Example 


Molecular 
Formula 


ESI/MS 

m/e 
(M+HT 


Retention 
Time (min.) 


Yield % 


247 




412 


6.6 


50 


248 




425 


4.7 


41 


249 




386 


6.1 


36 


250 




518 


8.4 


29 


251 




502 


5-7 


44 
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(Example 252) 5 'H NMR (DMSO): 12.15 (bs, 1H), 11.18 (bs, 1H), 10.27 (bs, 1H), 
7.91 (d, 2H), 7.76 (m, 2H), 7.54 (m, 4H), 6.29 (s, 1H), 4.83 (s, 2H), 3.91 (m, 2H), 1.66 
(m, 2H), 0.95 (t, 3H). 

5 (Example 253) 5 l H NMR (DMSO): 12.03 (bs, 1H), 1 120 (bs, 1H), 1025 (bs, 1H), 7.81 
(d, 2H), 7.61 (d, 2H), 7.50 (d, 2H), 7.02 (d, 2H), 6.19 (s, 1H), 4.74 (s, 2H), 3.80 (m, 
2H), 1 .55 (m, 2H), 0.86 (t, 3H). 

EXAMPLE 254 

10 6-{4-{2-Oxo-2-(4-phenylpiperazin-l-yO-ethoxy]phenyI}-l-propyH^- 
dihydropyrrolo[32^]pyra»»id 
ine-2,4-dione 

Obtained as a white solid (2%) from the title compound of Preparation 10 and 1- . 
phenyl piperazme following the procedure of example 5 . 
15 . m.p.(MeOH/H 2 0): 280-282°C 

8 'H NMR (DMSO): 12.19 (s, 1H), 10.78 (s, 1H), 7.81 (d, 2H), 722 (m, 2H), 
6.96 (m, 4H), 6.80 (t, 1H), 6.60 (s, 1H), 4.92 (s, 2H), 3.78 (m, 2H), 3.60 (m, 4H), 3.15 
(m, 4H), 1 .66 (m, 2H), 0.90 (t, 3H). 

ESI/MS (m/e,%): 487 (M, 33). 

20 ; 

EXAMPLES 255-257 ■ 

The compounds of this invention were synthesized from the title compound of 
Preparation 28 following the procedure of example 5 and using the corresponding 
reactant respectively. The ESI/MS data, HPLC retention times and yields are 

25 summarised in the following table. 
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TABLE 43 



Example 


Molecular 
Formula 


ESI/MS 

m/e 
[M+Hf 


Retention 
Time (min.) 


Yield % 


255 


CaHnFN.0, 


605 


9.8 


80 


256 


C*H M N 6 O s 


587 


6.5 


61 


257 


CaHnFjN.O, 


655 


7.5 


39 



5 EXAMPLE 258 

Pyraziii-2.yl-carbamic acid 4K2,4^ioxo-l^lipropyl-2^,44.tetrahydro-lH- 

pyrrolo[3^-dlpyrimid 

in-6-yI)benzyl ester 

a) To a solution of triphosgene (87 mg, 0.29 mmol) in anhydrous dioxane (5 mL) 
10 under argon atmosphere was slowly added at room temperature a solution of 2- 

aminopyiazine (84 mg, 0.89 mmol) and triethylamine (0.24 mL, 1.76 mmol) in dioxane 
(5 mL). The mixture was stirred at room temperature for 1 hour. 

b) Then the title compound of Preparation 30 was added to the aboye reaction 
mixture (1 00 mg, 0.29 mmol). and the solution was stirred 48 hours at room 

15 temperature. The mixture was evaporated under reduced pressure and the residue was 
partitioned between dichloromethane and a saturated aqueous solution of sodium 
bicarbonate. The organic phase was separated, washed with water and brine, dried 
(NajSOJ and evaporated under reduced pressure. The resulting crude was purified by 
flash column chromatography on silica-gel (dichloromethane/MeOH 95:5) to yield the 

20 title compound as a white solid (25 mg, 19%). 
m-p.(MeOH): 267-270°C 

8 'H NMR (DMSO): 12.56 (s, 1H), 10.83 (s, 1H), 927 (s, 1H), 8.50 (m, 2H), 
8.1 1 (d, 2H), 7.66 (4 2H), 6.95 (s, 1H), 5.40 (s, 2H), 4.02 (m, 4H), 1.75 (m, 4H), 1.05 
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(m,6H). 
EXAMPLE 259 

(2,6-Dimcthoxy-pyrimidin-^yI)-carbaiiiic acid 4-(2,4-dioxo-l^dipropyl-2^,4^. 
5 tetrahydro-lH-pyiroIo[3^]pyr^ ester 

Obtained as a white solid (20%) from the title compound of Preparation 30 and 
4-amino-2,6-dimethoxypyrimidine following the procedure of example 258. 

m.p.(MeOH): 182-185°C 
10 . 5 l H NMR (DMSO): 12.5 (bs, 1H), 10.73 (s, IE), 8.04 (d, 2H), 7.57 (d, 2H), 
6.94 (s, 1H), 6.89 (s, 1H), 5.30 (s, 2H), 3.96 (m, 4H), 1.73 (m, 4H), 0.98 (m, 6H). 

ESIMS (m/e,%): 523; 342 (100). 

EXAMPLE 260 

15 Pyridin-4-ylmethyI carbamic acid 4-(2,4-dioxo-l^-dipropyI-2^,4^-tetrabydro-lH- 
pyrrolo[3,2-d]p 
yrimidin-6-yObenzyl ester 

To a solution of 1,1 '-caibonyldiimidazole (48 mg, 029 mmol) in pyridine (0.5 
20 mL) under argon atmosphere was slowly added at 0°C a solution of the title compound 
of Preparation 30 (100 mg, 029 nunol) in pyridine (1 mL). The mixture was stirred at 
room temperature for for 1 hour. Then the title compound of Preparation 30 was added 
(100 mg, 029 mmol) and the mixture was stirred 2 hours at 0°C and 2 hours at room 
temperature. To the reaction mixture was slowly added 1-phenylpyperacine (162 mg, 
25 0.29 mmol) and the mixture was stirred at room temperature overnight The resulting 
solution was cooled to 4°C and the precipitate was collected by filtration to yield the 
title compound as a white solid (5 1 mg, 33%). 
m.p.(MeOH): 240-242*C 

8 'H NMR (DMSO): 12.36 (bs, 1H), 7.90 (d, 2H), 7.42 (d, 2H), 7.03 (m+TK), 6.95 (m, 
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2H), 6.73 (s, 1H), 5.1 1 (s, 2H), 3.85 (a, 4H), 3.53 (m, 4H), 3.04 (m, 4H), 1.67 (m, 2H), 
1.56 (m,2H), 0.88 (m,6H). 

EXAMPLE 261 

5 4-<3-Chloropheny0pipera2ine-l-carboxylic acid 4-<2,4-dioxo-l><lipropyl-2^,4^- 
tetrahydro-lH-pyiToto(3^^]pyrimidiii-6-yl)b€iizyl ester 

Obtained as a white solid (15%) from the title compound of Preparation 30 and 
l-(3-Cbioro phenyl) piperazine following the procedure of example 260. 
10 - m.p.(MeOH): 188-190°C 

5 'H NMR (DMSO): 12.36 (s, 1H), 7.91 (d, 2H), 7.42 (d, 2H), 721 (m, 1H), 
6.88 (m, 2H), 6.74 (m, 2H), 5.1 1 (s, 2H), 3.86 (m, 4H), 3.18 (m, 4H), 1.40 (m, 4H), 0.88 

(m, 6H). 

ESI/MS (a/e,%): 476; 324 (100). 

15 

EXAMPLE 262 

(lH-Pyra2ol-3-yl)carbamic acid 4-(2,4-dioxo-l>dipropyI-2 r 3,4^-tetrahydro-lH- 

pyrrolo[3,2-d] 
pyrimidih-6-yI)benzyI ester 
20 . Obtained as a white solid (60%) from the title compound of Preparation 30 and 
lif-pyrazol-3-ylamine following the procedure of example 260. 
m.p.(MeOH): 210-213°C 

8 'H NMR (DMSO): 12.39 (bs, 1H), 7.93 (m, 4H), 7.49 (d, 2H), 6.76 (s, 1H), 
5.85 (s, 1H), 5.51 (s, 1H), 533 (s, 2H), 3.86 (m, 4H), 1.75 (m, 4H), 0.88 (m, 6H). 

25 

EXAMPLE 263 

4-(3-TrifluoromethylphenyI)piperazine-l-carboxylic acid 4-(2,4-dioxo-13- 
dipropyl-23,4^tetrahydro-lH-pyiroIo{3^^]pyriiiudm^y0beazyl ester 
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Obtained as a white solid (42%) from the title compound of Preparation 30 and 
l-(3-trifluoro methylphenyl)piperazine following the procedure of example 260. 
m.p.(MeOH): 232-233°C 

8 l H NMR (DMSO): 12.38 (s, 1H), 7.91 (m, 2H), 7.43 (m, 3H), 7.20 (m, 2H), 
5 7.08 (m, 1H), 6.75 (s, 1H), 5.1 1 (s, 2H), 3.86 (m, 4H), 3.55 (m, 4H), 323 (m, 4H), 1.60 
(m,4H),0.88(m,6H)/ ; 

EXAMPLE 264 

Isoxazol-3-yl-carbamic acid 4-{2,4-diox6-l^-dipropyl-2^,4^-tetrahydro-lH- 
10 pyrrolo[3,2-d]pyrimi 
din-6-y0benzyl ester 

Obtained as a white solid (41%) from the title compound of Preparation 30 and 
isoxazol-3-ylamine following the procedure of example 260. 
m.p.(MeOH): 168-171°C 
15 5 'H NMR (DMSO): 12.40 (bs, 1H), 830 (m, 1H), 7.95 (d, 2H), 7.62 (s, 1H), 

7.55 (d, 2H), 7.07 (s, 1H), 6.76 (s, 1H), 5.45 (s, 2H), 3.86 (m, 4H), 1.60 (m, 4H), 0.88 
(m, 6H). 

EXAMPLE 265-272 

20 The compounds of this invention were synthesized from the title compound of 

Preparation 29 following the procedure of example 258 and using the corresponding 
reactant respectively. The ESI/MS data, melting points and yields are summarised in the 
following table. 
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TABLE 44 



Example 


Molecular 
Foimula 


ESI/MS 

m/e 
[M+Hf 


m.D. CO 
(MeOH) 


Yield % 


265 


C B H It FN 4 04 


423 


- 


30 


266 


C B HnN 4 0 4 


419 


- 


30 


267 


Ca H 2 o N 4 0 4 


405 


- 


40 


268 




406 


301 


60 


269 




420 


293 


. 51 


270 


C„H w N 4 0 4 S 


411 


287 


31 


271 


CoH.jN.O.S 


411 


280 j 


20 


272 


' C2oH„N 4 0, 


395 


278 


23 



(Example 265) 8 l H NMR (DMSO): 12.52 (bs, 1H), 9.91 (s, 1H), 8.00 (d, 2H), 7 .55 (m, 
5 2H), 7.20 (m, 2H), 6.83 (s, 1H), 524 (s, 2H), 3.50 (s, 3H), 32-3 (s, 3H). 

(Example 266) 5 'H NMR (DMSO): 12.53 (bs, 1H), 7.91 (d, 2H), 7.41 (d, 2H), 7.30 (m, 
SH), 6.75 (s, 1H), 5.07 (s, 2H), 421 (d, 2H), 3.42 (s, 3H), 326 (s, 3H). 

10 (Example 267) 5 l H NMR (DMSO): 12.50 (bs, 1H), 9.85 (s, 1H), 8.00 (d, 2H), 7 J3 (m, 
4H), 7J3 (m, 2H), 7.05 (m, IH), 6.81 (s, 1H), 5.23 (s, 2H), 3.49 (s, 3H), 322 (s, 3H). 

EXAMPLE 273-274 

The compounds of this invention were synthesized from the title compound of 
15 Preparation 30 following the procedure of example 260 and using the corresponding 
reactant respectively. The ESI/MS data and yields are summarised in the following 
table. 
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TABLE 45 







ESI/MS 






Molecular 






Example 


Formula 


m/e 


Yield % 


[M+H] + 










273 


C M H I7 N 5 0 4 


474 


60 


274 




445 


45 



5 EXAMPLE 275 

Thiophen-2-yl-carbamic acid 2-{4-<2,4-dioxo-l r 3-dipropyl-2^,4>tetraliydn>-lH- 
pyrrolo[3^-d]pyrimidin-6-yI)phenoxylethyl ester 

a) From the title compound of Preparation 2 following the procedure of 
Preparation 29c, 6^[4^2-hydroxyethoxy)phenyl]-U^propyl-l,5-^ydropyrrolo[3^- 

10 d]pyrimidine-2,4-dione was obtained (70%) as a white solid. 

5 'H NMR (DMSO): 12.04 (bs, 1H), 7.68 (d, 2H), 6.82 (d, 2H), 6.47 (d, 1H), 
4.71 (t, 1H), 3.86 (m, 2H), 3.68 (m, 4H), 3.54 (m, 2H), 1.45 (m, 4H), 0.72 (m, 6H). 

b) The title compound was obtained as a white solid (60%) from the above 
compound and 2-isocyanatothiophene following the procedure of example 258. 

15 : m.p.(MeOH/Et,0): 223-225°C 

5 'H NMR (DMSO): 12^9 (bs, 1H), 10.86 (bs, 1H), 7.94 (d, 2H), 7.10 (d, 2H), 
6.99 (dd, 1H), 6.87 (dd, 1H), 6.73 (s, 1H), 6.63 (dd, 1H), 4.52 (m, 2H), 4.35 (m, 2H), 
3.93 (m, 4H), 1.69 (m, 4H), 0.95 (m, 6H). 

20 EXAMPLE 276 

(4-Bromopheny0-carbamic acid 2-{4-(2,4-dioxo-l^-dipropyI-2^,4^-tetrahydro- 
lH-pyrroIo(3^Hl]pyriniidin-6-yDphenoxy]ethyl ester 

Obtained as a brownish solid (23%) from the title compound of Preparation 2 
and 4-bromo phenylisocyanate following the procedure of example'275. ' 
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m.p.(MeOH):281°C(dec.) 

8 'H NMR (DMSO): 12J23 (bs, 1H), 9.99 (s, 1H), 7.88 (d, 2H), 7.46 (m, 4H), 
7.04 (d, 2H), 6.66 (s, 1H), 4.44 (m, 2H), 4.30 (m, 2H), 3.86 (m, 4H), 1.62 (m, 4H), 0.90 
(m,6H). 

5 

EXAMPLE 277 

l-[H2,6-Difluor<>-phenyI)^^ 

teti^ydr<>4H-pyiTolo[3^]pyiiim^ 

a) To a suspension of the title compound of Preparation 30 (Q.48 g, 1 .40 mmol) 
10 in dichloromethane (45 mL) was added methanesuifonyl chloride (545 nL, 7.04 mmol) 

and triethyl amine (98 1 (iL, 7.04 mmol) and the mixture was stirred at room temperature 
for 5 hours. The solvent was evaporated under reduced pressure, the residue was 
triturated with dichloromethane and the resulting solid was filtered, washed with 
dichloromethane and dried to yield methanesulfonic acid 4-(2,4-dioxo-13-dipn>pyl- 

15 2;M,5-tetrahydn>-li^ ( a22 & 37% ) 355 a 

yellow solid. 

b) To a suspension of the above compound (0J22g, 0.52 mmol) in 
dimethylfonnamide (5.5 mL) under argon atmosphere, was added sodium azide (68 
mg, 1.05 mmol) and the mixture was heated at 40 °C for 4 hours. The solvent was 

20 evaporated under reduced pressure, the residue was triturated with water and the 

resulting solid was filtrated, washed with water and diethyl ether and dried to yield 6-(4- 
azidomethylphenyl)- 1 ,3-dipropyt-l ^^ydropyrrolo[3^^yrimidine-2,4-<fione (0.15 
g, 79%) as a yellow solid. 

c) To a suspension of the above compound (0.15 g, 0.41 mmol) in 

25 tetrahydrofuran (2 mL) at 0 ft C, was added a solution of 1 M trimethyl phosphine in 
toluene (656 jiL, 0.65 mmol) and the resulting solution was stirred at room temperature 
for 5 hours. Water (22 ^L, 1 .23 mmol) was added and the solution was stirred at room 
temperature for 18 hours. The solvent was evaporated under reduced pressure, the 
residue was triturated with dichloromethane and the resulting solid was filtrated, washed: 
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with dichloromethane and dried to yield 6-(4^aininomethylphenyi)-l,3-dipropy 1- 1 ,5- 
dihydropyrrolo(3^Hf|pyrimidk (96 mg, 69%): as a yellow solid. 

d) to a solution of the above compound (25 mg, 0.07 mmol) in 
dimethylfonnamide (1 mL) was added 2,6-difluorobenzoyl isocyanate'(20 mg, 0.088 

5 mmol) and the mixture was stirred at room temperature for 4 hours. Tris-{2- 

aminoethyl)amine polystyrene (0.12 g, 0.44 mmol) was added and the mixture was 
stirred for 1 hour. After filtration, die solvent was evaporated under reduced pressure, 
the residue was triturated with a mixture of diethyl ether and dichloromethane and the 
resulting solid was filtrated, washed with diethyl ether and dried to yield the title 

10 compound (53%) as a yellow solid 

ESI/MS m/e: 524 ([M+Hf, F 2 N $ OJ. 

Retention Time (min.): 10.1 

EXAMPLE 278-279 '. 
15 The compounds of this invention were synthesized from the title compound of 

Preparation 2 following the procedure of example 214 and using the corresponding 
reactant respectively. The ESI/MS data, HPLC retention times and yields are 
summarised in the following table. 

20 TABLE 46 



Example 


Molecular 
Formula 


ESI/MS 

m/e 
[M+Hf 


Retention 
Time (mm.) 


Yield % 


278 




477 


11.0 


63 


279 . 




458 


9.6 


67 
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EXAMPLE 280 

13-Dmethyl^{4^qum 

d]pyrinudme-2,4-dione 

Obtained as a white solid (50%) from 6-methyi-5-nitro- 1 ,3-dimethyl- ii7-pyiimidine- 
5 2,4-dione and 4^quinolm-2-ylmethoxy)benzaldehyde following the procedure of 
example 218. 

ESI/MS m/e: 413 ([M+Hf, H 20 N 4 OJ. 
Retention Time (min-): 9.7 

10 EXAMPLE 281 

l>Dimethyi^[4^3-phenyl[l^ 
dihydropyrrolo[3^^]pyriiniduie-2,4-dione 

Obtained as a white solid-(60%) from the title compound of Preparation 4 and N- 
hydroxybenzamidine following the procedure of example 210. 
15 ESI/MS m/e: 430 ([M+HT, H l9 N s O«). 
Retention Time (min.): 10.0 

EXAMPLE 282-284 

The compounds of this invention were synthesized from the title compound of 
20 Preparation 6 following the procedure of example 2 10 and using the corresponding 
reactant respectively. The ESI/MS data, HPLC retention times and yields are 
summarised in the following table. 

TABLE 47 

25 







ESI/MS 








Molecular 




Retention 


Yield % 


Example 


m/e , 


Time (min.) 


Formula 










[M+Hf 




282 


CyHoNjO, 


458 . 


10.7 


54 
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283 


Cm Ha F N 5 0 4 


476 


10.9 


43 


; 284 


GmHuC1N 4 0 4 


465 


10.8 


60 



EXAMPLE 285 

(^4.[3^4.Bromopheny0(l^,4]oxadiazo^5-yimethoxy]-phenyl}-3-propy^l^- 
dihydropyiTolo[3^^]pyriiiiidine-2,4-dione 

5 Obtained as a white solid (30%) from the title compound of Preparation 27 and 4- 
bromo-Mhydroxybenzamidine following the procedure of example 210. 
5 'H NMR (DMSO): 12.13 (bs, 1H), 1 1.16 (bs, 1H), 7.96 (d, 2H), 7.85 (d, 4H), 7.15 (d, 
2H), 624 (s, 1H), 5.67 (s, 2H), 3.83 (m, 2H), 1.58 (m, 2H), 0.88 (m, 3H). 

10 EXAMPLE 286-289 

The compounds of this invention were synthesized from the title compound of 
Preparation 19 following the procedure of example 210 and using the corresponding 
reactant respectively. The ESI/MS data, HPLC retention times and yields are 
summarised in the following table. 

15 

TABLE 48 



Example 


Molecular 
Formula 


ESI/MS 

m/e 
(M+HT 


Retention 
Time (min.) 


Yield % 


286 


C^HaNsO, 


. 444 


10.4 


44 


287 


C Ii( H M FN s 0 4 


462 


10.5 


26 


288 


CaHtfNjC^S 


450 


10.0 


55 


289 


C JJ H a N s 0 4 S 


490 


10.9 


58 
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EXAMPLE 290 

6-{4-[(4-Bromoptaenyiaii^ 

d]pyrimiduie-2,4-dioae 

a) To a solution of the title compound of Preparation 30 (200mg, 0.59 mmol) in 
5 DMF (5 mL) was added CBr 4 (480 mg, 1 .02 mmol) and the mixture was cooled to 0°C. 

Then a solution of triphenyl phosphine (270 mg, 1.02 mmol) in DMF (2 mL) was added 
and the mixture was stirred at room temperature for 14 hours. The precipitate was 
collected by filtration and used in the next step without further purification. 

b) To a solution of 4-bromoaniline (43 mg, 025 mmol) in ethanol (2 mL) was 
10 added K^CO* (34 mg, 0.025 mmol) and the above bromide (20 mg, 0.05 mmol). The 

mixture was refluxed for 1 hour. The solvent was evaporated under reduced pressure, 
the residue was suspended in chloroform, the organic phase was washed with water, 
dried (NajSOJ and evaporated. Flash column chromatography (chlorofpnn.-petroleum 
ether 9:1) provided the title compound as a brown solid (1 1 mg, 44%). 
15 m.p.(MeOH): >250°C 

5 'H NMR (DMSO): 10.7 (bs, 1H), 7.72 (d, 2H), 7.42 (d, 2H), 724 (d, 2H), 6.50 
(d, 2H), 624 (s, 1H), 4.36 (s, 2H), 3.95 (m, 4H), 1.75 (m, 4H), 0.95 (m, 6H). 

20 EXAMPLE 291 

6^4-PhenylammomethylphenylH3^ 
d]pyrimidine-2,4-dione. 

Obtained as a brownish solid (64%) from the title compound of Preparation 30 and 
aniline following the procedure of ©cample 290. 
25 m.p.(MeOH): 201°C 

5 'H NMR (DMSO): 10.51 (bs, 1H), 7.70 (m, 1H), 7.46 (m, 1H), 7.24 (m, 4H), 6.75 (m, . 
3H), 6^4 (s, 1H), 4.39 (s, 2H), 3.96 (m, 4H), 1.70 (m, 4H), 1.00 (m, 6H). 
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The following examples illustrate pharmaceutical compositions according to the 
present invention and procedures for their preparation. 

COMPOSITION EXAMPLE 1 
5 50,000 capsules each containing 100 mg of active ingredient were prepared 

according to the following formulation: 

Active ingredient 5 Kg 

Lactose monohydrate 10 Kg 

Colloidal silicone dioxide 0.1 Kg 

10 Cornstarch 1 Kg 

Magnesium stearate 02 Kg 



Procedure 

The above ingredients were sieved through a 60 mesh sieve, and were loaded 
15 into a suitable mixer and filled into 50,000 gelatine capsules. 

COMPOSmON EXAMPLE 2 

50,000 Tablets each containing 50 mg of active ingredient were prepared from 
the following formulation: 

20 

Active ingredient 2.5 Kg 

Microcrystalline cellulose 1 -95 Kg 

Spray dried lactose 9.95 Kg 

Carboxymethyl starch 0.4 Kg 

25 Sodium stearyl fumarate 0. 1 Kg 

Colloidal silicon dioxide 0. 1 Kg 
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Procedure. 

All the powders were passed through a screen with an aperture of 0.6 mm, then 
mixed in a suitable mixer for 20 minutes and compressed into 300 mg tablets using 9 
mm disc and flat bevelled punches. The disintegration time of the tablets was about 3 
minutes. 



150 



WO 03/000694 



PCT/EP02/06727 



CLAIMS 

1 . A 6-phenylpyrrolopyriinidiaedione derivative of the formula (I), or a 
pharmaceutically acceptable salt thereof, 




wherein: 

R 1 and R 2 are the same or different and each represents hydrogen, a 

10 group of formula -{CH^-R 7 , or an alkyl group which is unsubstituted or substituted by 
one or more substituents selected from hydroxy, alkoxy, alkylthio, amino, mono- or di- 
alkylamino, hydroxycarbonyl, alkoxycarbonyl, acylamino, carbamoyl, aDcylcarbamoyl, 
dihydroxyphosphoryloxy and dialkoxyphosphoryloxy groups, 

wherein n is an integer of from 0 to 4 and R 7 represents a cycloalkyl group, a 

15 phenyl group or a cyclic group which is a 3- to 7-membered, aromatic or non-aromatic 
ring, which contains from 1 to 4 heteroatoms selected from N, O and S and which is 
optionally fused to an aromatic or heteroaromatic ring,, the phenyl group being 
unsubstituted or substituted by one or more substituents selected from halogen, alkyl, 
aryl heteroaryl, heterocyclyl, hydroxy, alkylenedioxy, alkoxy, alkylthio, amino, mono- 

20 or di-alkylamino, nitro, cyano, hydroxycarbonyl, alkoxycarbonyl, acylamino, 
carbamoyl, aDcylcarbamoyl, dihydrophosphoryloxy, dialkoxyphosphoryloxy and 
haloafleyl groups and the cyclic group being unsubstituted or substituted by one or more 
substituents selected from halogen, hydroxy, alkoxy, phenyl, alkoxycarbonyl, amino, 
mono-alkylamino, di-alkylamino, hydroxycarbonyl, and alkyl groups, the alkyl 

25 substituents being unsubstituted or substituted by one or more further substituents 
selected from halogen, hydroxy, alkoxy, alkylthio, acylamino, carbamoyl, 
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alkylcarbamoyl, dihydroxyphosphoryloxy, dialkoxyphosphoiyloxy, hydroxyalkoxy, 
phenyl, alkoxycarbonyl, amino, mono- and di-alkylamino and hydroxycarbonyl groups; 

R 3 represents hydrogen, halogen, or a nitro, alkoxycarbonyl or alkyl 
group, the alkyl group being unsubstituted or substituted by one or more substituents 
5 selected from hydroxy, halogen, alkoxy, alkylthio, amino, mono- or di-alkylamino, 
hydroxycarbonyl, alkoxycarbonyl, acylamino, carbamoyl and alkylcarbamoyl groups; 

R 4 and R 5 are the same or different and each represents hydrogen, 
halogen, alkyl, hydroxy, alkoxy, alkylthio, diaDcylaminoalkoxy, amino, mono- or 
dialkylamino, nitro, cyano or haloalkyl, or R 4 and R 5 , together with the atoms to which 
10 they are attached, form a 5 to 7 membered ring containing -from 0 to 4 heteroatoms 
selected fromN, O and S; 

L, is a direct bond or is -0-, -S-, -N(Z)-, -0(0^-, -OCCR'RV. - 
S(CR 8 RV> -CH-CH-, -(CH^-, -<CR 8 RV> KCH^O-XCR^O, -0(0^0-, - 
(XCR'R^O-, ~(CR*R*) m N(Z> or -N(Z)(CR 8 RV wherein m is an integer of from 1 to 
15 6 and either Z, R 8 and R 9 are the same or different and each represent a group selected 
from hydrogen, C,-C 6 alkyl, cycloalkyl, cycloalkyl-Q-Q alkyl, heterocyclyl, 
heterocyclyl-C,-Q alkyl, aryl, aryi-C r C 6 alkyl, heteroaryl, heteroaryl-C,-C 6 alkyl, 
hydroxy, C r C 6 alkoxy, halogen, cyano, C r G 6 alkoxycarbonyl, carbamoyl and haloalkyl, 
the alkyl, cycloalkyl, heterocyclyl, aryl and heteroaryl moieties being unsubstituted or 
20 substituted with one to four substituents independently selected from R\ or Z is as 

defined above and R 8 and R 9 , together with the atom to which they are attached, forin a 
4 to 8 membered ring; and 

R 6 represents -C(O)NR !0 R n , -S(O)^IR l0 R 11 , -ON^^CR 12 ^ 3 , or a 
heterocyclyl, aryl or heteroaryl group, the heterocyclyl, aryl and heteroaryl groups being 
25 unsubstituted or substituted with substituents R 14 to R 17 , wherein: 
R 10 and R" are either 

(a) the same or different, each independently representing hydrogen, an alkyl 
group, a cycloalkyl group or a phenyl group, wherein (i) the alkyl group is unsubstituted 
or substituted by one or more substituents selected from hydroxy, halogen, alkoxy, 
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alkylthio, amino and mono- and di-alkylamiho groups, (ii) the cycloalkyl group is 
optionally fused to an aromatic ring and (iii) the cycloalkyl group and the phenyl group 
are unsuhstituted or substituted by one or more substituents selected from (1) groups of 
formula -(Ciy, R 7 , -O-iCHJ* R 7 , -S-fCH^ R 7 , -COR and -CONHR, wherein R is alkyl 
5 or -{CH^JR. 7 and n and R 7 are as defined above, (2) groups of formula 

-(CH 2 ) n -S(0) 2 ^IR , R ,, wherein n is as defined above and R' and R w are the same or 
different and are each selected from hydrogen and alkyl or form, together with the 
nitrogen atom to which they are attached, a 4- to 7- membered heterocyclic ring 
con tainin g 1, 2 or 3 heteroatoms selected from N, O, and S, (3) groups of formula 
10 -(CH2) 0 -C0 2 R W wherein n is as defined above and R ,n is hydrogen or alkyl, (4) groups of 
formula -N* R™ wherein each R"" is the same or different and is an alkyl group, and (5) 
halogen atoms and alkyl, hydroxy, alkylenedioxy, alkoxy, alkylthio, amino, mono- and 
di-alkylamino, nitro, cyano, hydroxycarbonyl, alkoxycarbonyl, acylamino, carbamoyl, 
dihydroxyphosphoryloxy, dialkoxyphosphoryloxy or haloalkyl groups, the alkyl 
15 substituents being unsuhstituted or substituted by one or more further substituents 
selected from cyano, nitro, amino, hydroxy and halogen, 

(b) together with the atom to which they are attached, a 3- to 7-membered 
ring comprising up to 4 heteroatoms selected from N, O and S, which ring is (i) 
optionally fused to an aromatic ring or to a heteroaromatic ring which is in turn 
20 optionally fused to an aromatic ring and is (ii) unsuhstituted or substituted by one or 
more substituents independently selected from halogen atoms, groups of formula -X-R 7 
and-C0 2 -X-R 7 wherein X is a direct bond, a C r G 4 alkylene group or a carbonyl group 
and R 7 is as defined above, and hydroxy, cyano, nitro, oxoalkyl, carbamoyl, 
hydroxycarbonyl, alkoxycarbonyl, amino, mono- and di-alkylamino, divalent alkylene 
25 and alkyl groups, the alkyl substituents being unsuhstituted or substituted by one or 
more further substituents selected from hydroxy, alkoxy, hydroxyalkoxy, amino and 
mono- and di-alkylamino groups, and the moiety X being unsuhstituted or substituted 
by one or two further substituents selected from phenyl, alkyl, hydroxy and thio groups 
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and groups of formula -C0 2 R f and -CONRR" wherein R' and R" are the same or 
different and are hydrogen or alkyl, or 

(c) defined so that R 10 represents hydrogen or an alkyl group and R u 
represents a group of formula -X-R 7 wherein X and R 7 are as defined above; 
5 R 12 and R u are defined as R 10 and R M above, except that either or both of R 12 and 

R 13 can be an amino, alkylamino or dialkylamino group; and 

R 14 to R 17 are the same or different and each independently represents hydrogen, 
a halogen atom, a group of formula -(CH^-R 7 , wherein n and R 7 are as defined above 
or an alkyl group, the alkyl group being unsubstituted or substituted by one or more 

10 substituents selected from hydroxy, alkoxy, alkylthio, amino, mono- or di-alkylamino, 
hydroxycarbonyl, alkoxycarbonyl, acylamino, carbamoyl, alkylcarbamoyl, 
dihydroxyphosphoryloxy, dialkoxyphosphoryloxy and haloalkyl groups, or R u and R 15 , 
are as defined above and R 16 and R 17 , together with the atoms to which they are attached, 
form a 4 to 8 membered aromatic or non-aromatic ring which contains from 0 to 4 

15 heteroatoms selected from N, O and S, and which is unsubstituted or substituted by one 
or more substituents selected from halogen atoms and alkyl, hydroxy, phenyl, 
alkoxycarbonyl, amino, mono-alkylamino, di-alkylamino and hydroxycarbonyl groups, 
the alkyl substituents being unsubstituted or substituted by one or more further 
substituents selected from halogen atoms and hydroxy, alkoxy, alkylthio, acylamino, 

20 carbamoyl, alkylcarbamoyl, dihydroxyphosphoryloxy, dialkoxyphosphoryloxy, 
hydroxyalkoxy, phenyl, alkoxycarbonyl, amino, mono- or di-alkylamino and 
hydroxycarbonyl groups. 

2. A compound according to claim 1, wherein R 1 and R 2 are the same or 
25 different and each independently represent hydrogen, a C r C 4 alkyl group which is 

unsubstituted or substituted by 1 or 2 substituents selected from C r C 4 alkoxy and C,-C 4 
alkylthio substituents, a group of formula -(CH^Cj-Qcycloalkyi) or a group of 
formula -(CH^^morpholino) wherein n is as defined above. 
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3. A compound according to claim 1 or 2, wherein R 3 represents hydrogen, 
halogen or C,-C 4 haloalkyl. 

4. A compound according to any one of the preceding claims, wherein R 4 
5 and R 5 are the same or different and each represent hydrogen, C r C 6 alkyl, hydroxy, 

C,-C 6 alkoxy, C,-C 6 alkylthio, amino ot C,~C 6 alkylamino. 

5. A compound according to any one of the preceding claims, wherein Z, R 8 
and R 9 are hydrogen, C,-C 6 alkyl, or phenyl 



10 



15 



6. A compound according to any one of the preceding claims, wherein is 
-0(ay m -, -0(CR 8 RV, -CH=CH-, -(CH^-, <CR*&) m -, <CH 2 ) m 0 9 -(CR*R\0-, - 
CKCH^O or -(CR'RX N(Z)-, wherein m is from 1 to 4 and R 8 , R 9 and Z are as 
defined in claim 1 or 5. 



7. A compound according to any one of die preceding claims, wherein R 12 
and R 13 are the same or different and each represent amino, mono- or di-(C r C 4 
alkyl)amino or phenyl, the phenyl group being unsubstituted or substituted by one or 
two substituents selected from halogen, C r C 4 alkoxy, C r C 4 alkyl, hydroxy, amino 

20 mon<KC r C 4 alkyt)amino and C x -C 4 haloalkyl. 

8. A compound according to any one of the preceding claims, wherein R 7 

is: * 

a C 3 -C 6 cycloalkyl group; 
25 a phenyl group which is unsubstituted or substituted with 1 , 2 or 3 

substituents selected from halogen, C,-C 4 alkyl, aryl, heteroaryl, hydroxy, C,-C 4 
alkylenedioxy, C r C 4 alkoxy, C r C 4 alkylthio, amino, mono- and di- (C r C 4 alkyl)amino, 
nitro, cyano, hydroxycarbonyl, (Q-Q alkoxy)carbonyl, (Q-Q acyl)amino, carbamoyl, 
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(C,-C 4 alkyl)carbamoyl, dihydrophosphoiyloxy, di-(C,-C 4 alkoxy)phosphoryloxy and 
C,-C 4 haloalkyl groups; or 

a cyclic group which is a 3- to 7- membered aromatic or non-aromatic 
ring con tainin g from 1 to 4 heteroatoms selected from N, O and S and which is 
5 optionally fused to an aromatic ring, which group is unusubstituted or substituted by 1, 
2 or 3 substituents selected from halogen, hydroxy, C,-C 4 alkoxy, phenyl, C r C 4 
alkoxycarbonyl, amino, mono-(C r C 4 alkyl)amino, di-(C,-C 4 alkyl)amino, 
hydroxycaibonyl and C,-C 4 alkyl groups, the alkyl substituents being unsubstituted or 
substituted by I or 2 further substituents selected from halogen, hydroxy, Q-Q alkoxy, 
10 C,-C 4 alkylthio, C 2 -C 7 acylamirio, carbamoyl C\-C 4 alkylcarbamoyl, 

dihydroxyphosphoryloxy, di-(C r C 4 alkoxy)phosphoryloxy, hydroxy-(C r C 4 alkoxy)-, 
phenyl, C,-C 4 alkoxycarbonyl, amino, mono- and di-(C r C 4 alkyl)amino and 
hydroxycaibonyl groups. 

15 9. A compound according to claim 8, wherein the cyclic group is a 5- or 6- 

membered aromatic or non-aromatic ring containing 1 or 2 heteroatoms selected from 
N,OandS. 

10. A compound according to claim 9, wherein the substituents on the cyclic 
20 group are selected from halogen, hydroxy, phenyl, C r C 4 alkoxy, amino, mono- and 

di-(C,-C 4 alkyl)amino, C,-C 4 alkyl, C r C 4 haloalkyl, hydroxy-CC,-^ alkyl> and 
phenyKC,-C 4 alkyl)-. 

11. A compound according to any one of claims 8 to 1 0, wherein, when R 7 is 
25 a phenyl group, it is a phenyl group which is unsubstituted or substituted by 1 or 2 

substituents selected from halogen, C r C 4 alkyl, phenyl, hydroxy, Cj-C 4 alkoxy, C,-C 4 
alkylthio, amino, mono- and di-(C l -C 4 a!kyl)amino and Cj-C 4 haloalkyl groups. 
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12. A compound according to any one of the preceding claims, wherein, 
when the moiety X is substituted, R 7 is a phenyl group, as defined in any one of claims 
1,8 and 11. 

5 13. A compound according to any one of the preceding claims, wherein, 

when R 10 and R n are defined according to option (a), they are the same or different and 
each represent hydrogen, a C,-C 6 alkyl group, a phenyl group or a C 5 -C 6 cycloalkyl 
group optionally fused to a phenyl ring, the alkyl group being unsubstituted or 
substituted by 1 or 2 substituents selected from hydroxy, halogen and amino groups and 

10 the phenyl and cycloalkyl groups being unsubstituted or substituted by 1 , 2 or 3 

substituents selected from (I) groups of formula -(CH^ 7 , -CKCH^-R 7 , -COR and 
-CONHR wherein R is C,-C 4 alkyl or -(CH^JR. 7 , n is 0, 1 or 2 and R 7 is as defined in 
any one of claims 1 and 8 to 11, (2) groups of formula -(CH 2 ) a -S(0) 2 -NR , R ,, » wherein n 
is 0 or 1 and R' and R" are the same or different and are hydrogen or C r C 4 alkyl or, 

15 together with the N atom to which they are attached, form a pyrrolidinyl or piperidyl 
ring, (3) groups of formula -(CH^-COj R- wherein n is 1 or 2 and R m is hydrogen or 
C.-Q alkyl, (4) groups of formula -NTl ,m 3 wherein each R' m is the same or different and 
is a C,-C 4 alkyl group, and (5) halogen atoms and C,-C 4 alkyl, hydroxy, d-C 4 aDcoxy, 
amino, mono- and dKC,-C 4 alkyl)amino, nitro, cyano, hydroxycarbonyl, C,-C 4 

20 alkoxycarbonyl, to C 5 acyl)amino, carbamoyl and C r C 4 haloalkyl groups, the alkyl 
substituents being unsubstituted or substituted by a further substituent selected from 
cyano, nitro, amino, hydroxy and halogen* 

14. A compound according to any one of the preceding claims, wherein 
25 when R 10 and R n are defined according to option (b), they form, together with the 
nitrogen atom to which they are attached, an aromatic or non-aromatic 5- or 6- 
membered ring containing 1 or 2 heteroatoms selected from N, O and S, which ring is 
optionally fused to a phenyl ring or to an indole group, and is unsubstituted or 
substituted by 1, 2 or 3 substituents independently selected from halogen atoms, groups 
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of formula -X-R 7 and -C0 2 -X-R 7 wherein X and R 7 are as defined in any one of claims 1 
and 8 to 12 and hydroxy, cyano, nitro, C,-C 4 alkdxycarbonyl, amino, C,-^ divalent 
alkylene and C,-C 4 alkyl groups. 

5 i 5 . A compound according to any one of the preceding claims, wherein 

when R 10 and R 1! are as defined in option (c), R !0 is hydrogen or a C,-C 4 alkyl group and 
R 1 1 is a group of formula -X-R 7 wherein: 

X is a direct bond, a C r C 4 alkylene group or a carbonyl group, wherein 
the C,-C 4 alkylene group is unsubstituted or substituted by 1 or 2 substituents selected 

10 from C r C 4 alkyl, hydroxy, -CO^ and -C0 2 -(C r Q alkyl) groups; and 

R 7 is a cyclopentyl, cyclohexyl, benzimidazolyl, benzothiazolyl, 
thiadiazolyl, thienyl, pyrimidinyl, pyrazinyl, isoxaolyl, pyrazolyl, furanyl, pyridyl, 
pyrimidinyl, phenyl or piperidinyl group, the pyridyl, pyrimidinyl, piperidinyl, 
thiadiazolyl and furanyl groups being unsubstituted or substituted by 1 or 2 substituents 

15 selected from halogen atoms and hydroxy, Q-Q alkoxy, phenyl-(C r C 4 alkyl)- and C r 
C 4 alkyl groups and the phenyl, benzothiazolyl and benzimidazolyl groups being 
unsubstituted or substituted by 1 or 2 substituents selected from halogen atoms and 
hydroxy, C r C 4 alkoxy and C r C 4 alkyl groups, 

provided that when X is substituted, R 7 is an unsubstituted phenyl group. 

20 

16. A compound according to any one of the preceding claims, wherein R 14 
to R 17 are the same or different and each independently represent hydrogen, a halogen 
atom, a 5- or 6- membered heteroaryl group having 1 or 2 heteroatoms selected from N, 
O and S, a C,-C 4 alkyl group or a phenyl group which is unsubstituted or substituted by 
25 1 or 2 substituents selected from halogen atoms, C r C 4 alkyl groups and C,-C 4 haloalkyl 
groups, or R' 4 and R 15 are as defined above and R 16 and R' 7 , together with the atoms to 
which they are attached, form a 5- or 6- membered aromatic or non-aromatic ring which 
contains 0, 1 or 2 heteroatoms selected from N, O and S and which is unsubstituted or 
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substituted by 1 or 2 substituents selected from C r C 4 alkyl, phenyl and phenyHC r Q 
alkyl> groups. 

17. A compound according to any one of the preceding claims, wherein R 6 
5 represents -C(O)NR l0 R n , wherein R 10 and R n are as defined in any one of claims 1 and 

13 to 15, -ON=CR ,2 R 13 , wherein R 12 and R 13 are as defined in claim 1 or 7, a phenyl 
group or a 5- or 6- membered heteroaryl or heterocyclyl group, which group contains 1, 
2 or 3 heteroatoms selected from N, 0 and S, wherein the phenyl, heteroaryl or 
heterocyclyl group is unsubstituted or substituted with subsituents R M to R 17 , as defined 
10 in claim 1 or 16. 

18. A compound according to claim 1 7, wherein the heteroaryl or 
heterocyclyl group is a 6- membered heteroaryl group having 1 or 2 heteroatoms 
selected from N, O and S, or a group of formula (H) 

15 

Y> « 

wherein X represents O, S or N, and the ~ Yl Yr moiety represents 
-N=C(R 18 )-, -C(R ,8 )=N-, -C(R ,8 >=C(R 19 )-, or -CH(R>CH(R l9 >, wherein R 18 and R 19 
are- the same or different and each represent hydrogen, a group of formula 

20 -(CH^-R 7 , wherein n and R 7 are as defined in any one of claims 1 and 8 to 1 1, or an 
alkyl group, the alkyl group being unsubstituted or substituted by one or more 
substituents selected from hydroxy, alkoxy, alkylthio, amino, mono- and di-alkylamino, 
hydroxycarbonyl, alkoxycarbonyl, acylamino, carbamoyl, , alkylcarbamoyl, 
dihydroxyphosphoiyloxy, dialkoxyphosphoryloxy and haloalkyl groups, or R 18 and R 19 , 

25 together with the atoms to which they are attached, form a 4- to 8- membered aromatic 
or non-aromatic ring, which contains from 0 to 4 heteroatoms selected from N, O and S 
and which is unsubstituted or substituted by one or more substituents selected from 
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halogen atoms and alkyl, hydroxy, phenyl, afleoxycarbonyl, amino, mono-alkylamino, 
di-alkylamino and hydroxycarbonyl groups, the alkyl subsituents being unsubstituted or 
substituted by one or more further substituents selected from halogen atoms and 
hydroxy, alkoxy, alkylthio, acylamino, carbamoyl, alkylcarbamoyl, 
5 dihydroxyphosphoryloxy, dialkoxyphosphoryloxy, hydroxyalkoxy, phenyl 
alkoxycarbonyl, amino, mono- and di-alkylamino and hydroxycarbonyl groups. 

19. A compound according to claim 18, wherein R 18 and R 19 are the same or 
different and each independently represent hydrogen, a 5- or 6- membered heteroaryl 

10 group having 1 or 2 heteroatoms seleceted from N, O and S, a C,-C 4 alkyl group or a 
phenyl group which is unsubstituted or substituted by 1 or 2 substituents selected from 
halogen atoms, C,-C 4 alkyl groups and C r C 4 haloalkyl groups, or R 18 and R 19 , together 
with the atoms to which they are attached, form a 5- or 6- membered aromatic or non- 
aromatic ring which contains 0, 1 or 2 heteroatoms selected from N, O and S and which 

15 is unsubstituted or substituted by 1 or 2 substituents selected from C,-C 4 alkyl, phenyl 
andphenyHC,-C 4 alkyl)- substituents. 

20. A compound according to claim 1 7, 1 8 or 19, wherein R 6 represents 
-C(O)NR 10 R u , wherein R 10 and R n are as defined in any one of claims 1 and 13 to 15, 

20 -ON=CR I2 R 13 wherein R 12 and R 13 are as defined in claim 1 or 7, a phenyl group 
optionally substituted by a halogen atom or a 5- or 6- membered heteroaryl or 
heterocyclyl group which is optionally fused to a phenyl ring and which is is 
unsubstituted or substituted by 1 or 2 substituents selected from phenyl, pyridyi, phenyl- 
(C,-C 4 alkyl>, C,-C 4 alkyl and piperidylidene substituents, the phenyl substituents being 

25 unsubstituted or substituted by 1 or 2 further substituents selected from halogen atoms 
and C r C 4 alkyl groups and the piperidylidene substituents being unsubstituted or 
substituted by 1 or 2 further substituents selected from phenyl, 
phenyl-(C r C 4 alkyl)- and C,-C 4 alkyl groups. 
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21 . A compound according to any one of the preceding claims for use in a 
method of treating the human or animal body. 

22. A pharmaceutical composition comprising a compound according to any 
5 one of claims 1 to 20 and a pharmaceutical^ acceptable carrier or diluent 

23. Use of a compound according to any one of claims 1 to 20, in the 
manufacture of a medicament for use in reducing or preventing mast cell degranulation. 

10 24. Use according to claim 23 , wherein the medicament is for use in the 

treatment or prevention of a disorder which is asthma, bronchoconstriction, allergic 
potentiation, inflammation or reperfusion injury, myocardial ischemia, infl a mm ation, a 
diarrheal disease, brain arteriole diameter constriction, Parkinson's disease, non insulin 
dependent diabetes mellitus, release of allergic mediators or an autoimmune disease. 

15 

25. Use according to claim 24, wherein the autoimmune disease is Addison's 
disease, autoimmune hemolytic anemia, Crohn's disease, Goodpasture's syndrome, 
Grave's disease, Hashimoto's thyroiditis, idiopathic thrombocytopinic purpura, insulin- 
dependent diabetes mellitus, multiple sclerosis, myasthenia gravis, pemphigus vulgaris, 

20 pernicious anemia, poststreptococcal glomerulonephritis, psoriasis, rheumatoid arthritis, 
scleroderma, Sjogren's syndrome, spontaneous infertility, and syntemic lupus 
erythematosus. 

26. Use according to claim 25, wherein the said allergic potentiation is an 
25 allergic reaction. 

27. Use according to claim 26, wherein the allergic reaction is rhinitis, a 
poison ivy induced allergic response or urticaria. 



161 



WO 03/000694 



PCT7EP02/06727 



28. Use according to claim 24,. wherein the reperfusion injury is myocardial 
reperfusion injury and/or the inflamm ation is inflammatory bowel disease. 

29. A method of preventing or reducing mast cell degranulation in a subject 
5 in need of such treatment, which method comprises administering to the said subject an 

effective amount of a compound according to any one of claims 1 to 20. 

30. A method of treating or preventing a disorder as defined in any one of 
claims 24 to 28 in a subject in need of such treatment, which method comprises 

10 administering to the said subject an effective amount of a compound according to any 
one of claims 1 to 20. 
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